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The Life of the White-tail
Much is known about the life history
of the adaptable white-tailed deer, but
much remains to be learned.

By Dr. Frederick F. Gilbert
Assistant Professor,
Wildlife Resources,
University of Maine

T

he white-tailed deer apparently entered North
America more than 15 million years ago by
crossing a land bridge that then existed between present-day Siberia and Alaska. Not only did it
survive the rigors of the recent Ice Ages and their
climatic variations, the white-tail has outlived such
famous predators as the sabre-toothed tiger and now
threatens to outlive the timber wolf and mountain
lion, also.
The scientific name of this adaptable
mammal is Odocoileus virginianus, and it is currently
the most sought big game species in North America.
In this article, we hope to familiarize the readers of
Maine Fish and Game with some of the interesting
details of the life history of the Maine white-tail.
While Maine bucks have been recorded that weigh
well over 400 pounds (live-weight), the white-tailed
fawn starts life, after 195-200 days of gestation in
its mother, weighing a meager 4-7 pounds; the male
fawns average 1 to 11/z pounds heavier than the females. While twins are not uncommon, the birth of
triplets is a much rarer event. These fawns may be
dropped any time between May and July. While the
exact date is dependent upon when the doe was bred
the previous fall or early winter, most Maine fawns
first see the light of day in early June.
The small, bay-colored and white-spotted fawns are
commonly left in hiding during their first month of
life while the doe forages for food near by. For
the first few days, fawns are very vulnerable to wellmeaning humans, who may pick them up as ' orphans,''
and to natural predators, which happen to see them
as an easy prey. But, by the end of their first week,
the young deer can and will easily outrun a man.
Also, they have a protective device against predators,
such as dogs, which depend on their sense of smell
to locate prey.
For about the first month, fawns
apparently are ''odorless'' in that they are not distinguishable by smell to predators.
Their spots
usually persist for three months and then are replaced
by the winter coat during the late summer or early
fall.
For young males, the first breeding season
usually brings no sexual responsibilities; but on high
2
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Most Maine fawns are born in early June.
This one
had a twin, not an uncommon occurrence among healthy

does.

quality range, up to 50 per cent of the female fawns
will be sexually mature.
For those deer that are sexually active during
the breeding season, it is a time of intense physiological response to environmental and social factors.
The period of rut is controlled by decreasing daylength which triggers hormonal res pons es in the buck.
Male sex hormones, particularly testosterone, halt the
growth of the antlers, resulting in drying and sloughing
of the velvet. These hormones also initiate the sex-

drive and aggressive behavior associated with the
male rut. The peak of the rutting season is reached
in mid-November and begins to decline thereafter.
With the decline in male hormonal production the need
for antlers also diminishes, and they are shed in late
December or January.
Although one buck is fully capable of servicing
many females (and there are documented cases of the
same animal breeding 20 does), the competition for
females and the wide-spread distribution of deer
normally restricts the breeding buck's ''harem'' to
three or four does. But this is not a harem in the
true sense, for the buck tracks a single doe and will
stay with her for several days before moving on to
seek others.
Trouble in the form of intraspecific conflict arises
when a lesser buck challenges a more dominant animal
or when animals of near equal stature meet. Therefore, the rut is an energy-sapping period for the
bucks; with the fighting, wide travelling, and neglect
of proper eating, they often lose 25 per cent of their
original weight in only nine weeks.
Does are in oestrus or "heat" for only about
one day at a time, and it is only during this period
that the fem ale will allow a trailing buck to catch
up and mate her. If she is not successfully bred
in her first heat period, she may enter another about
28 days later. In fact, a single doe can have as many
as three oestrous periods in a single breeding season,
which accounts for the variation in fawning times and
the occasional July and even August births.

I

n much of Maine, the post-breeding period initiates
a time of winter restriction for the white-tails. With
the coming of the deep snows and bone-chilling

temperatures, the deer have left the hardwood uplands
for the protection of cedar swamps and dense stands
of spruce and fir.
The price they pay for this
protection from the elements is a reduction in available food.
Deer will compete viciously for the
available browse, and the first to feel the effects are
the fawns.
Not only are they unable to reach as
high as the other deer, but the older deer often
drive them away from a food source.
As the stress of maintaining life becomes greater,
a hierarchy of dominance appears, with bucks dominating does, and does dominating fawns, even their
own; the struggle for survival supercedes any family
ties. For this reason, it is important that adequate
harvest is made of the deer population each hunting
season. The stark picture painted above is not always
the case in Maine but is presently reserved for the
most severe winters. Adequate food supplies currently exist in most winter concentrating or' 'yarding''
areas to maintain our deer under normal conditions.
What we need to know, though, is what combination
of factors-such
as deer population levels, snow
depth, temperature-days, wind-chill, and solar radiation-will create severe problems for Maine whitetails.
This knowledge is essential if we are not
only to predict losses but do something to prevent
the losses during especially adverse winters.

L

et us now describe some of the physical characteristics of the white-tailed deer. We have already

Antlers of bucks grow through the spring
and summer, reaching full development
and losing their velvet before the breeding season.
The peak of the rut in Maine is mid-November.

mentioned that male deer are heavier than females.
This difference is evident at birth but becomes more
pronounced with age so that an average three-yearold buck weighs about 60 pounds more than a doe of
similar age. Deer experience two complete moults
each year.
The summer coat, the familiar bright
reddish color seen on Maine deer from June to
September, consists of scanty solid hairs with little
underfur.
This contrasts greatly with the grayishbrown winter coat which consists of long, hollow
hairs and an undercoat of soft hair curled loosely
next to the skin. These combine to provide a fine
insulation against the effects of the winter elements.
Contrary to popular opinion, male antlers are
not indicative of age but rather of range quality.
Although older bucks usually grow larger antlers
with more points, both antler diameter and number
of points have ranges which overlap adjacent age
classes. The best antler development occurs in areas
having the best food supplies. In Maine, this means
that the deer from the southern counties have better
antler development than similar aged deer from the
northern counties.
White-tails have four sets of external glands. These
include the preorbitals (at the inner corners of the
eyes); the metatarsals (on the outsides of the lower
portion of the hind leg); the tarsals (on the insides
of the hind legs at the hocks); and the interdigitals
(between the toes on all tlre feet). The preorbitals
are, in fact, tear glands that lubricate and cleanse
the eyes. The other three glands all secrete material
with very strong and penetrating odors.
As fawns
grow older, they begin urinating down the insides
of the hind legs.
This action saturates the tarsal
glands which are rubbed together during urination.
It is the absence of this behavioral action in young
fawns which apparently allows them to remain
odorless to predators.
The results of this rubbing
action, and the scent trail left by the interdigital
glands, allow identification of trails and possibly even
of individual deer by the same and other deer. In

effect, the glandular secretions appear to be social
bonds allowing inter-communication between whitetails.
Deer are ruminants which means they possess
a four-compartmented stomach such as is found in
cattle and sheep. The first compartment, the rumen,
is a large storage chamber which will hold up to eight
quarts of partially chewed food. This food is regurgitated from the rumen and chewed as a cud. Without
the aid of bacteria in the rumen, which break down
the fibre and cellulose, deer could not digest many
of the woody types of food they eat.
Maine white-tails require an average of five pounds
of browse each day during the winter yarding period.
And during the entire year, the average northern
white-tail adult consumes more than a ton of food.
However, when the temperature drops below freezing,
a deer may lose from 3 to 12 pounds per hundredweight each week, regardless of the quantity or quality
of food. Healthy cattle on winter range respond in
a like manner.
Deer in good physical condition
can safely lose as much as 30 per cent of their
body weight during the winter, and their weight
usually reaches its lowest point during the last
week of February.

N

o major natural predators of deer occur in Maine.
Although bobcats do kill deer, they cause only a
small percentage of the total annual mortality. A
much more serious predator is the dog, which kills
deer in the more densely settled and more heavily
hunted sections of the state. Because of the dog's
association with human populations, heavy winter
deer losses caused by wild and domestic- dogs can
result in lower numbers of harvestable deer the
·following hunting season. Anyone who has witnessed
the results of a white-tailed deer chased to exhaustion
by dogs, or a deer with its flank laid bare by
pursuing dogs, would take all possible precautions to
prevent dogs being allowed to roam free during
the winter. Occasional losses to black bear, fisher,
and even foxes occur in Maine, but the numbers are
so small that their consideration as mortality factors
is negligible.
As with most species of animals, deer are hosts
to a wide variety of parasites and diseases. Except
for fleas and occasionally ticks, most of the whitetail 's northern parasites are internal. Several species
of lungworms, often the larval form of a parasite,
infest deer, but these are usually important only in
weakened and under-nourished animals where they
contribute to a pneumonic condition.
Other worms
may be found in the stomach and intestines.

Does chased and killed by dogs
in the winter are usually carrying fawns.
Free-running
dogs cut heavily into
the deer herd in the more densely settled
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sections

of the

stute.

One extremely common worm occurring in Maine
deer is the meningeal worm (Pneumostrongylus tenuis ). The adult form of this parasite is found in the
membranes lining the brain, and while it apparently
causes little damage to white-tails, it is the cause
of ''moose sickness'' which appears to be a limiting
factor of moose populations in Maine. Liver flukes
are fairly common and if found should be cut from
the liver before it is eaten.
Flies are severe pests of the white-tail. Warble
flies, black flies, mosquitoes, and bot flies (larval
forms live in the nasal passages and throat) combine
to make life miserable for deer from spring to early
fall.

A major factor controlling
the deer numbers
is their ability to survive the winter.
Good
deer herd management
keeps the number
of deer in balance with the winter food supply.

Other afflictions include wart-like skin tumors
(fibromas), caused by viruses , and leptospirosis, a
blood disease. Even a few isolated cases of rabies
have occurred in deer.
There is still much research to be done on the
diseases and parasites afflicting the white-tail. However, despite these many varied forms of pests and
ills, none seem to have any serious effect on populations of normal healthy deer living under good
food conditions.

T

here is much more that could be said about deer,
and certainly there has been a tremendous amount
of work done with this magnificent game animal. But
we still have gaps to fill in our knowledge of the
white-tail. Zoonoses (the study of wildlife disease)
is one, and others include the physiological and behavioral responses of the animal to factors in the
environment. We hope to be able to answer some of
these questions concerning the life history of the whitetailed deer in the near future by studies in Maine
through co-operation of the Department of Inland
Fisheries and Game and the University of Maine.

Checking
the conditions of deer harvested by hunters is but
one of the ways Maine game biologists gather information
useful in managing
the state's deer herd.
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Catching big lake trout can almost become a habit
for the fisherman who uses the right equipment at the
right time and at the right place. This elevenpounder from First Debsconeag Lake was taken
on light tackle by Arnold Laine of Templeton, Massachusetts.
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spring, togue often range in 10 to 20 feet of water
along the shore or around rocky reefs or shoals. As
the season progresses, and surface waters become
warmer, they seek progressively greater depths where
water temperatures and food conditions are optimum.

T

ogue fishing is a "disease" just like any other
kind of fishing, and togue fishermen usually
become addicted to the particular fishing method that
is most successful and enjoyable to them.
Some fishermen refuse to fish for togue with
anything but light rigging similar to that used by
early-season landlocked salmon fishermen.
While
good catches are quite frequently taken by surfacetrolling with a streamer fly or wobbler, this method
depends on whether the fish are surface feeding at a
particular time, and it is usually fruitless later in the
spring and summer.
However, if you have never

WluttAbout Togue Fishi11f5?

L

urking in the depths of some of Maine's deep,
cold lakes are trophy fish that, if creeled,
would pop the buttons on the average angler's
vest. Too many fishermen have overlooked Maine's
plentiful lake trout (togue) fisheries and, consequently,
have missed out on some fabulous fishing with a
good possibility of boating a trophy specimen.
Tague are native to many of our lakes, especially
in northern Maine.
Intensive research by fishery
biologists has also resulted in introduction of togue
to many additional waters where conditions have been
found suitable. A perusal of the Fishery Division's
lake survey studies will give you a good idea of
where rewarding togue fisheries are available.
Successful togue fishermen know the habits and
distribution of their quarry through the fishing season.
The main thing to remember is that togue are ordinarily bottom-dwelling fish, and the closer you fish
the bottom, the more likely you are to tempt a togue
to bite. True, togue are quite often near the surface
in early spring, but this usually occurs when the
surface water is cool, and the togue are feeding on
a particular type of food located there. Even though
togue are usually found swimming near the bottom,
these depths may vary through the season. In early
6

By Kendall Warner
Senior Fishery Research

Biologist

hooked a five-pound togue on light gear, you have
missed a surprisingly active battle that, except for
jumping, sometimes approaches the sport provided
by our Maine landlocked salmon.
The most successful fishermen fish near the bottom
almost all of the time, with the depth depending
on time of year and the characteristics of the lake
being fished.
The method depends on the angler.
Some pref er anchoring in favorite fishing areas and
"plug" or "still" fishing for togue. A live minnow,
sucker, or smelt is often used for bait and fished near
bottom. "Jigging" or "bobbing" with a piece of cut
bait frequently produces good catches for those proficient in this art.
Deep-trolling is a method often used to catch togue
at almost any time during the season. The main idea
is to get your bait ''down where the togue are,''
and there are many methods of doing this. Most
fishermen use either a lead-core or wire line although
sometimes a heavily weighted nylon line will work
satisfactorily.
Lead-core lines of either 25 or 40-

pound test, color-coded in 30-foot sections, can produce satisfactory results. The color codes offer the
advantages not only of letting you know how much
line you have out but also about how deep you are
fishing and ''how many colors'' you had out when
you got the last strike.
Preferences of trolling rods vary, but a six to
seven-foot fiberglass ''boat rod'' works well. ''Stardrag'' reels are frequently used, but many anglers
prefer the large, single-action "Sal-trout" reels.
One common method of trolling for togue is using
a lead line with one or more large, shiny spinners
followed by a leader and the bait or lure. Most
anglers use a sewed-on minnow, sucker, or smelt for
bait, but some use a variety of artificial lures behind
their spinners. Good togue fishing is often enjoyed
by using a long leader attached to the lead-core line
with lure or bait attached and no spinners.

A

productive method of deep trolling is called
"dredging" or "dragging bottom" by some
togue anglers.
Basic equipment includes a boat-rod
and a large single-action reel with 100 to 200 yards
of color-coded, lead-core line. Also necessary are a
two to three-ounce lead rudder, a three to five-foot,
20-pound test leader, swivels, a 2-0 or 3-0 gut or nylon
sewing hook, and a large (3x5 inches) single spinner
or spoon. The equipment is attached to the lead line
in the following order: a ball-bearing swivel, lead
rudder, and spinner, followed by the leader and sewing
hook.
Before beginning to fish, a fresh ''live bait'' should
be sewed on with a slight bend in its body so that it
will spin slowly when trolled, resembling a wounded
fish. Let your rigging out slowly, making sure nothing
is fouled, and checking your bait for the proper action.
Adjust your motor speed so that your spinner turns
slowly, making the rod tip exhibit a rhythmic "pumping'' action. The line should be let out slowly until
the tip of the rod stops pumping, indicating that your
spinner has hit bottom. As soon as this happens,
quickly reel up a couple of turns on your reel until
the tip of the rod begins to move again. Your bait
is now very close to bottom, and it should be kept
there by constant reeling in and letting out line when
the bottom contour changes. When the tip of your
rod stops "pumping," the spinner is dragging on
bottom, and you reel up a couple of turns. ''Hanging up'' on bottom does not happen as much as you
might think, because the lead rudder and spinner hit
bottom first giving you fair warning to reel in a few
turns before your bait catches.
When you get a strike, set the hook firmly until
the fish is hooked.
Then the fun begins.
Big fish
will quite often run out quite a lot of line as soon as
they are hooked.
Smaller fish frequently can be
reeled in quite a distance before they make a ''run,''

while constantly ''thumping'' at the end of your line.
As the fish nears the surface and sees the boat,
he often makes one or more runs away from the boat
or toward the bottom, and you may have quite a job
starting him toward the surface again. When the fish
tires, he is quite easily netted with a long-handled
dip net.
ce fishing for togue is enjoyed by the hardier
fishermen who like to get out in the winter. The
popularity of snowmobiles has probably increased ice
fishing pressure on togue to some extent, but the
snowmobile has also helped in spreading out fishermen by allowing them to reach many lakes where
access was previously difficult or impossible in the
winter.
Comfort in winter togue fishing ranges from' 'rounding-up'' near an air-tight stove in a fishing shanty
to leaning into the teeth· of a northwest gale in the
middle of a lake at 20 below zero. The average is
probably somewhere in between.
Habits and fishing methods of winter fishermen
are almost as variable as those of open-water fishermen. Many anglers stick with the standard "tip-ups"
· or "traps," of which there are thousands of commercial varieties and home-made contraptions. ''Brush
sets'' are still used by some people. These are simply
branches stuck into the ice; the line, with bait set
at proper depth, is tied onto a limber twig. The wind
action moves the brush causing the bait to bob
vigorously near the bottom to attract a hungry togue.
When the wind velocity is low, a piece of newspaper
is sometimes tied on to increase the action. Live
minnows, suckers, or smelts are most often used by
tip-up fishermen for bait. The liveliest baits often
yield the best results.
"Jigging" or "bobbing" is a winter togue fishing
method favored by many anglers. The constant erratic motion of the line or bait seems to attract togue
when other methods fail.
Various artificial lures,
"leadfish" jigs, or cut fish baits work well.

I

ow that the togue are securely packed away for
the return trip home, its time to think about how
we should cook them this time. Before cooking,
however, it would be a good idea to remove all excess
fat from the body cavity and cut off the fatty flesh
along the belly. This eliminates much of the grease
and "strong" flavor.
How about cutting the biggest fish up into oneinch-thick steaks, rolling these in flour or cornmeal,
and frying them in butter or salt pork? No, let's
stuff it and bake it, draped with thin strips of salt
pork. Or better yet, we'll save it for tomorrow and
grill the fillets, basted with butter, on a charcoal
grill. Maybe a chowder? Oh well, whatever way
it is cooked, it will be good.

N
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A Century of
Fish Culture in
Maine
PART II
By David 0. Locke
Assistant Superintendent

of Hatcheries

(Part one traced the early history of fish culture,
beginning with the ancient Chinese who practiced it in
a primitive form at least as early as 2100 B. C.
After centuries of development in Europe, the art
of fish culture spread to the United States in the
1850's. The first fish hatchery in Maine was a private
one started at Head Tide in 1864. Most early work
in Maine involved Atlantic and landlocked salmon
which were raised in private hatcheries by the Maine
Commissioners of Fisheries. In 1871, Atlantic salmon
eggs were taken from fish trapped in the Penobscot
River; they were hatched at Craig Brook in East
Orland. In 1880, the U. S. Fishery Commission built
an Atlantic salmon hatchery at Craig Brook).

n March 24, 1895, the Legislature gave authority
to the Commissioners of Fish and Game to
purchase or lease real estate for hatcheries.
That year, they purchased a private hatchery at Caribou and leased for 20 years the hatchery at East
Auburn from the Lake Auburn Fish Protective Association. Although the state did not own any hatcheries prior to this, they did control or operate several
of the privately owned hatcheries. Among these are
Enfield-1883, Sebago (Ede's Falls) - 1885, Weld-1885,
and Auburn-1889. Many other private and associationowned hatcheries hatched and sometimes raised fish
for the state.
Many of the early hatching houses were improvised
in old mills, but one of the more interesting was
started in 1880 when a hatching facility was built
in a store on Broad Street in Bangor.
Atlantic
salmon were hatched in troughs supplied with Holly
water (tap water).
It is not known how long this
hatching house was used, but it is doubtful if it
was used for more than a year or two.
Until about the turn of the century, most of
the emphasis in fish culture was devoted to Atlantic
and landlocked salmon. These fish were hatched and
mostly stocked as fry as soon as the yolk sac was
absorbed.
The distribution of landlocked salmon
in Maine was increased from four lakes (Sebago,
Sebec, Green, and West Grand) to several hundred by
1900. About this time, more emphasis was placed on
brook, brown, and lake trout and less emphasis on
salmon.
Before the 1890's, with a few exceptions, very
few fish were fed after the fry absorbed the yolk
· sac.
But, fish culturists were realizing that they
could increase the survival of the fish that they
stocked if they fed them for a few months. They
used curdled milk as had David Pottle at Alna years
before. Beef liver, melts (beef spleens), sheep plucks
(everything but stomach and intestines),
herring,
whitefish, suckers, and almost anything else available
was ground and fed to the fish. A device resembling
a wheelbarrow with a rake and basket on it was
pushed through hayfields to collect grasshoppers and
other insects to feed to the fish.
Flies were also
collected, around offal and manure heaps, for fish
food. Dead animals and poor quality meat were hung
in "maggot houses" where flies laid their eggs; the
larvae were collected and fed to the fish. (Tending
the maggot house was a job given to a new employee
at a fish hatchery or to an assistant who was in disfavor with the hatchery superintendent.)

In some of today's hatcheries, fish live in covered
concrete
raceways and are fed dry pellet
feeds regularly
by automated feeders. Other changes
incorporated
in the modern system
also help in the more efficient production of hatchery fish.
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arly fish culturists thought that they had the
solution to all fishery problems just by stocking
more fish.
It was possible for them ·to fertilize
successfully up to 98 per cent of the eggs which
they stripped, and they had the notion that natural
reproduction was very inefficient with only eight
per cent of the eggs being fertilized.
They also
asserted that this eight per cent was further whittled
down by predaceous fish and insects that ate the eggs
before they could hatch.
Later studies of natural
reproduction have shown that natural fertilization is
equal to artificial methods and that the loss of eggs
to predators is usually minimal.
The early fish culturists recommended stocking
at the rate of 5, 000 fry per acre, and they stated
that this would produce a return to the fishermen of
1,000 one-pound fish per acre.
In recent years, we
have realized a 20 per cent or better return on stocked
fish in some waters, but not with newly hatched fry.
Today, we know that it is impossible to attain a
production of 1,000 pounds of trout or salmon per
acre in Maine's relatively infertile waters.
These early workers were a hardy breed and faced
many difficulties in obtaining their eggs, rearing the
fish, and transporting them to distant waters for
stocking. The perseverance of these men is illustrated
by an expedition in the late 1890' s from the federal
hatchery at Green Lake to Sourdnahunk Lake in
northern Maine to obtain brook trout eggs. It was
thought that the trout of Sourdnahunk would prove
to be superior to what was then being raised in their
hatcheries. These men trapped wild trout and stripped
nearly one million eggs in the fall. The eggs were
held in hatching troughs in a tent erected over a
spring on the shore of the lake.
The men lived in
a tent and cared for the eggs until they reached the
eyed stage in January and could be transported to the
hatchery.
The eggs were loaded on hand sleds, and
it took three days to snowshoe to the railroad at
Patten.
Many of the eggs were lost to freezing and
handling, but about 200,000 live eggs were put into
the hatchery at Green Lake.
The early years were also not without tragedy.
Supt. Abial Wilkins of the Squaw Brook Hatchery at
Moosehead, on March 11, 1907, murdered his assistant,
Arthur Hersey, set fire to the buildings, and then took
his own life.
The coroner's jury concluded that
Mr. Wilkins was suddenly taken insane, as he was
normally a genial, kind-hearted man. The incubating
eggs, hatchery, dwelling, ice houses, and stable were
all lost in the fire. The hatchery was rebuilt and in
operation in the fall of that same year.

E

ollowing the first state-o':'ned h.atcheries at Caribou
and Auburn in 1895, Mame's fish cultural program
grew by leaps and bounds until 1910 with one or
two new hatcheries
each year. From then until the

F

Private Hatcheries Used By State
In Early Years.

Town

John Pottle*
Messrs. Crockett & Holmes
Comm. H. 0. Stanley
Bemis St r .
Isaac Harriman
Messrs. Coffin, Pembroke Iron Works
Harvey Jewell. Dobsis Club
Dr. Everleth
Mr. Dillingham
T. C. Hewey. Oquossoc Angling Assoc."
0. A. Dennen. Kineo House Hatchery
Store on Broad Street
Clarence Smith
Private Hatchery
Benjamin Lincoln
A. J. Darling*
Private Hatchery
Ede's Falls*
Lake Auburn Fish Protective Assn."
Private Hatchery*
Swan Lake
King and Bartlett Hatchery
Big Island Hatchery
Commodore
Club
Kennebec Assn. Hatchery*
Parmachenee Club Hatchery
Megantic Club Hatchery
S.S.
Crafts

Alna
Norway
Dixfield
Rangeley
Bridgton
Pembroke
T-5 N. D. Washington
Waldoboro
Naples
Rangeley
Kineo
Bangor
Norway
Rangeley
Dennysville
Enfield
Weld
Naples
Auburn
Caribou
Swanville
T-4 R-5. Somerset
T-3. R-5, Franklin
Hartland
Belgrade
T-5 R-4, Franklin
T-2 R-6. Franklin
Monson

1864
1871
1873
1873
1873
1874
1874
1874
1875
1877
1879
1880
1880
1880
1882
1883
1885
1885
1889
1892
1893
1895
1895
1895
1895
1896
1896
1896

Cumberland
Center
Hollis
York Beach
Augusta

1908
1910
1910
1910

Year Fir1t Used

Early Private Commercial Hetcbertes
W. H. Rowe
Clear Springs Hatchery
B. G. Donnell
Gov. John F. Hill*

(Rowe]

Date Opened

State Hatcheries and Feeding Stations
Caribou Hatchery
Auburn Hatchery
Monmouth
Hatchery
Sebago (Ede· s Falls] Hatchery. Naples
Moosehead Hatchery - T-2 R-6
Carleton Brook Feeding Station. Winthrop
Sebago Hatchery.
Raymond **
Oquossoc Hatchery
Belgrade Hatchery
Lake Moxie Hatchery - The Forks
Enfield Hatchery **
Knox County Hatchery - Camden
Tunk Lake Hatchery
Dead River Hatchery - Eustis
Mountain View Feeding Station - Oquos soc
Gov. Hill Hatchery - Augusta **
Shin Pond Feeding Station - Mount Chase
Gorham Feeding Station
Jackman Feeding Station
Enfield Feeding Station
Houlton Feeding Station
Littleton
Hatchery
Turner Feeding Station
Head Tide Feeding Staton - Alna
Hollis Feeding Station
Lily Bay Feeding Station. T.A.R.
14
Phillips Feeding Station**
Dry Mills Hatchery ••
Appleton Feeding Station
Caratunk Feeding Station
LaGrange Feeding Station
Newport Feeding Station
Cherryfield Feeding Station
Machias Feeding Station
Presque Isle Feeding Station
Rangeley Feeding Station
Norridgewock Feeding Station
Rumford Feeding Station
New Gloucester Feeding Station ••
Grand Lake Stream Hatcher y t "
Kokadjo Feeding Station
Lovell Feeding Station
Birch River Feeding Station. Winterville
Dead River Hatchery,
Pierce Pond Town.
Deblois Hatchery ••
Palermo Feeding Station ••
Lovell Bass Pools
Casco Hatchery
••
Embden Feeding Station **
Federal Hatcheries and Feeding Stations
Craig Brook Hatchery ••
Bucksport Hatchery
Sebec Lake Hatchery
Grand Lake Stream Hatchery
Green Lake Hatchery
Upper Penobscot Hatchery
Salem Feeding Station

"Event ually became
.. Active to date

1895
1895
1896
1896
1901
1901
1903
1904
1906
1907
1909
1909
1910
1913
1920
1923
1925
1926
1928
1928
1929
1929
1929
1930
1930
1930
1930
1931
1931
1931
1931
1931

1932
1932
1932
1934
1936
1936
1938
1938
1946
1947
1949
1950
1955
1956

Orland
Sebec
Dedham
T-4 R-8 Penobscot

County

Date Opened
1871
1872
1873
1875
1892
1903
1941

State hatchery
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late 1920's, most of the hatchery development was
the expansion of existing facilities and the acquisition
of a private hatchery at North Augusta which was
donated to the state by its owner Governor John F.
Hill.
With the Depression came federal assistance
programs such as the WPA and CCC, which were
responsible for a rapid increase in the number of
hatcheries and feeding stations. Some of these stations
were built with inadequate or inferior water supplies
and operated only for a few years.
In the period from 1950 until now, many of
the inefficient hatcheries and rearing stations were
closed, existing ones were modernized, and some
new stations have been built. Today, Maine's hatchery
system compares favorably with that of any state
in the country.
Recent technological advances have made our
fish cultural programs more economical and effective.
Research has answered many questions about the
physical and nutritional requirements of the fishes
which we raise. Until the 1950's, the basic component
of a hatchery diet was beef liver. During that period,
dry diets for trout were developed and have been
improved, so that today these diets are nutritionally
complete for the entire life of these fish. These
earlier dry, pelleted diets were entirely satisfactory
for brook and brown trout, but salmon andlake trout
failed miserably on them. Today, dry diets made of
fish protein concentrate (FPC) are tremendously
successful in growing salmon and lake trout from the
start of feeding until stocking time. These pellet
diets are not only more nutritious, but they produce
fish much less expensively than meat. They also

The author (left) and Arthur Hall of the
Palermo rearing station check automatic pool scrubber
designed and built by Hall. The device drives
eight scrub brushes and does a better job than hand scrubbing.

eliminate the need for expensive freezers used to
store the meat, and the messy, time-consuming job of
preparing wet feeds.
Automated, mechanical feeders are practical when
used with dry feeds. They are operated by electronic
controllers that feed the fish more frequently and
over a longer day than is possible with hand feeding.
Automation is not limited to feeders but is available
in a whole array of gadgets that make the work of
fish culturists easier and more precise. The automatic
pool scrubber designed and built by Arthur Hall of
the Palermo rearing station is an example of these
modern work-saving devices. This fantastic machine
can scrub both walls of a concrete raceway in less
than one-fourth of the time required to do it by hand
and does a better job, too!
Another useful gadget is a photo-electric eye
used in conjunction with an electronic counter that
is used to give a precise count of fish eggs. Perhaps
in the not too distant future, computers will be
used to enable us to maintain better inventories
of our fish and thereby do a better job of raising fish.
Maine's fishery scientists have been studying fish
behavior--both under wild and hatchery conditions-and this research may well change the procedures
and design of hatcheries of the future. Permanent
pool-covers have been erected over the raceways in
some hatcheries for difficult-to-raise fish such as
salmon and lake trout. These covers allow the fish
to utilize the raceway areas better and thereby
make it easier to feed them properly. The covers
also eliminate some disease problems that are aggravated by direct sunlight.
The detection and control of fish diseases are
becoming more sophisticated, and many of the diseases
that have plagued fish culturists may soon be problems
of the past. Oral immunization techniques, therapeutics, and disease avoidance procedures are being
developed that will eliminate many diseases.
Improved highways, trucks, and airplanes have
enabled us to build a modern fleet of fish transportation units that allow us to stock fish anywhere in
the state.
This eliminates the necessity of having
hatcheries close to waters where the fish are needed.
Fishery research projects are revealing the best
kinds and sizes of fish as well as stocking rates for
different types of Maine lakes.
This knowledge
will allow us to produce, economically, high quality
fishing as well as high returns on our stocked fish.

T

he basic concept of fish culture has not changed
very much since David Pottle first began his
experiments 100 years ago at Head Tide. Today, we
recognize fish culture as a very important part of
Maine's fishery management program and not as the
panacea that it was once thought to be.
•
10

I

n most of the deep lakes of the world's temperate
zones, a seasonal phenomenon occurs which goes
unnoticed by the human eye. This process is
known as thermal stratification
and is important
because it results in the formation of horizontal temperature zones or layers of water The layers serve as
special living areas for various forms of aquatic life,
according to their respective oxygen and temperature
requirements.
Let us begin to explain this stratification process by
starting with the spring thaw. As the air warms in
the spring, it begins to melt the snow and ice cover
on a lake or pond. The ice finally melts, and the
surface water is gradually heated from 32°F. to
39.2°F., at which point it begins to settle. Perhaps
this would be a good time to explain an interesting
characteristic of water. In general, as most substances
become colder, their molecules become more and
more compact, and consequently the substances become more dense and heavier. Water displays this
characteristic only until it reaches 39.2°F. At this
temperature, it attains its highest density and greatest

By Roger A. Marin
Fishery Biologist

weight. As it becomes colder than 39.2°F., it actually
becomes less dense and lighter. Consequently, when
water freezes at 32°F. at the surface, it does not
sink, for the water below the surface is heavier even
though it is warmer. The ice at the surface cannot
displace this heavier water.
To get back to stratification, the spring surface
water which has been heated from 32°F. to 39°F.
settles, and the colder but lighter water immediately
below is displaced upward: in turn, it warms to
39°F. and settles.
The process continues until all
the water becomes about 39°F. throughout the lake.
At this point, there is very little resistance to movement within the body of water.
Now the entire
volume of lake water may easily be mixed by wind
action. This important process of mixing is referred
to as the ''spring overturn'' and is responsible for
getting oxygen into the deeper parts of the lake
or pond.
11
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As warming proceeds, the surface water-now
lighter than the cooler water below-is heated to
greater depths, and as a result, resistance to mixing
becomes apparent. Spring overturn is now complete,
and thermal stratification or layering begins to develop.
The three basic zones that become established are
the epilimnion or upper zone, the thermocline or middle zone, and the hypolimnion or bottom zone.
(Fig. 1)
The epilimnion or upper layer of water is affected
by summer winds and temperatures, usually to a depth
of 20 to 35 feet. Oxygen and temperature fluctuations occur frequently in this zone throughout the
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summer months.
This layer of water constitutes
the summer habitat of our warm-water fish species.
The thermocline lies directly below the epilimnion;
in combination with the hypolimnion, it is an important
zone for those species of fish requiring cold water.
The thermocline becomes established as a result
of thermal resistance which, in effect, prevents the
mixing and warming of water below the epilimnion.
As air temperatures increase, the water of the
epilimnion warms to greater and greater depths.
The upper layer of the thermocline conducts heat
from the epilimnion and is thus reduced somewhat
in depth and volume (Fig. 2).
The demarcation line between the epilimnion and
the thermocline is fairly abrupt, the thermocline being
the zone where the drop in water temperature is 1 °
centigrade (about 1. 9° F.) or greater per meter
(3. 3 feet) of depth. Temperatures in this zone generally range between 68° F. and 42° F., from top to
bottom. The temperature drop within the thermocline
rarely exceeds 5° or 6° centigrade (9° F. to 11° F.)
per foot of depth and is generally greatest in the upper
area of the zone.
When high winds pile water of the epilimnion
against a downwind shore, the epilimnion and the
thermocline may tilt. The warm water which has
accumulated on the downwind shore forces the thermocline downward, and as a result, the thermocline
tilts up at the other end of the lake (Fig. 3).
The hypolimnion, directly below the thermocline,
is the zone inhabitated by lake trout and often
landlocked salmon in Maine during the summer
months. Here there is very little change in temperature from the bottom of the thermocline to the lake
bottom. The temperature may be as low as 39° F.
The demarcation line between these two zones is
not as abrupt as that between the epilimnion and the
thermocline. In the hypolimnion, the drop in temperature is less than 1 ° centigrade per meter of depth.

A

fter the three zones are well established and
the summer has progressed, stagnation occurs.
Stagnation in this case means lack of movement
or mixing in the hypolimnion, accompanied by oxygen
reduction. Oxygen reduction in the hypolimnion is
associated with the decomposition of dead plants and
animals, animal respiration, and other chemical pro-
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70

12

SUMMER

of a lake showing

stratification

Fig. 2. Cross-section
of a lake showing the
reduction in thickness of the thermocline
as a result of water temperature increases in the

epilimnion.

cesses. All these processes consume oxygen which is
not readily replenished in the hypolimnion at this
time of year because of lack of mixing with the
upper layers of water. In some of our cold-water
lakes, the oxygen in the hypolimnion may be depleted
to the extent that the deeper-dwelling fish are forced
to move up into the thermocline. Although oxygen
is also consumed and removed from the epilimnion,
mixing of this top layer by winds usually replenishes
the supply.
Fall overturn is essentially a repeat of the spring
overturn but in reverse. Declining air temperatures
begin to lower the temperature of the water in the
epilimnion.
This colder and heavier water settles
until it reaches water of the same temperature, usually
in the upper thermocline. As the air becomes colder,
the water at the surface becomes proportionately
colder and sinks deeper into the lake. The process
continues until all the water is nearly the same temperature throughout. At this time, the thermal resistance
is again nullified, and mixing of the water takes place.
This cooler water actually can hold more oxygen than
the warmer water of summer, a fact which is quite
important to the maintenance of fish life during the
period of ice cover, when oxygen replenishment from
the air is impossible.
The water that is cooled to 39° F. settles, displacing the lighter and warmer water below. As
winter approaches, water temperatures become progressively lower from the bottom upward to the surface, and finally the surface freezes. Strong wind
action may actually retard freezing even though the
smface temperature has dropped to the freezing point
or below. Because water has the ability to store large
amounts of heat, large bodies of water require a
longer period to freeze over than do smaller bodies of
water. A lake possessing this characteristic is Sebago

Lake
during
Lake,
great
freeze

which often does not freeze over
the winter. On the other hand, at
air temperatures are low enough
volume of water sufficiently for
over entirely.

completely
Moosehead
to cool this
the lake to

A

fter ice covers the entire body of water, mixing,
for all practical purposes, comes to a standstill, and winter stagnation takes place.
At this
time, water temperatures generally range from 39°F.
at the bottom to slightly above the freezing point
just under the ice. Decomposition of organic material, along with respiration of plants and animals
and other chemical processes, results in a reduction
of the available oxygen.
Accordingly, the zone
suitable for maintaining animal life may be reduced
in the wintertime. In large, deep lakes which stratify,
there is seldom enough oxygen lost in the wintertime
to cause a real problem to fish life; but in certain
shallow lakes and ponds, oxygen may be depleted
to the point that none is available for fish life; the
result is a "winter kill." Fortunately, major winter
kills are rare in this part of the country.
When spring arrives, the lakes of the temperate
zones will again undergo the spring overturn, and
thus the cycle repeats itself.
•

Fig. 3. Cross-section
of a lake
illustrating
tilting of the thermocline
as a result
of a warm-water
buildup at the downwind
end of the lake.
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THE SUNAPEE
Maine's Rarest Trout

Jli.

ong the cold-water game
fishes of Maine, one of the
1 east known, but on the
other hand perhaps most interesting, is the Sunapee trout. As one of
the chars, this fish, also known as
silver trout or golden trout, closely
resembles at least two of its near
relatives in Maine. These are the
blueback trout (also a rare char
here) and the lake trout or togue.
The resemblance is most pronounced in the smaller, younger
fish.
Large Sunapee trout look
much like togue the author has
seen from some lakes and even
more like bluebacks of the same
size.
The way ichthyologists distinguish the three species, at least
these species from Maine, is as
follows:
The togue has a very
deeply forked tail and light spots
of varying size on a dark (usually
dark gray) background; the Sunapee and blueback have a less
deeply forked tail. The Sunapee
has a grayish or brownish back
and usually eight anal fin rays.
The blueback, as its name implies,
sports a dark blue back and usually
has nine or ten fin rays.
At least one ichthyologist thinks
it possible that the two species,
Sunapee and blueback, are in

By Keith A. Havey
Fishery Biologist

reality no more than isolated populations of Arctic char which are
common in parts of Canada.
Sunapee trout have been reported in the past from Jordan Pond
on Mount Desert Island, Green
Lake and Harriman Pond in Dedham, and Branch Lake in Ellsworth.
However, the only significant population that has existed and still
exists in Maine is at Floods Pond
in Otis, Hancock County. Floods
Pond has attained world wide renown as the present stronghold
of the Sunapee in North America.
In fact, it is presently the only
known body of water with a positively pure population of the
species (Everhart et. al, 1966). Certain New Hampshire lakes (including Sunapee Lake) and at least
one lake in Vermont formerly supported pure populations of the
Sunapee, but discovery of hybrids
between togue and Sunapees in
the areas outside Maine leaves our
Floods Pond, which has no togue,
with the one population of undisputed purity.

T

he life history of the Sunapee
from Floods Pond has not yet

been worked out in minute detail.
Ho~ever, work done in 1968 by the
Mame Cooperative Fishery Unit,
centered at the University of
Maine, and the Hatchery Division
of the Maine Department of Inland
Fisheries and Game has yielded
some information on the reproductive habits of the species.
. Generally
speaking,
Sunapees
like togue, spawn in the fall on
rocky, windswept shores.
The
spawning fish, which do not prepare nests, move about in groups.
There is no parental care of eggs
or young.
. At Floods Pond in 1968, spawnmg apparently occurred on a shallow, windswept bar characterized
by small to medium-sized rocks.
The spawning run consisted predominantly of fish in their fourth
year of life, but age groups one
~o at least five were represented
m the sample of the spawning
population. Size ranged from about
9 inches to about 18 inches. All
of the age one fish in the sample
were males. No sexually mature
females younger than age two
were found.
From the 1968 sample data, annual survival rate for Sunapees
older than age three appears to be
approximately 41 per cent.
Data on the early summer depth
distribution of the Sunapee at
Floods Pond were collected on
June 14, 1968, using an otter trawl
dragged at different depths along
the bottom of the pond. Youngof-the-year and specimens thought
to be age one could be captured
only in the very deepest areas of
the pond (110 to 140 feet). At
the same time, biologists netted
adults ranging up to 16 inches
in water 10 to 26 feet deep. However, other samples of adults taken
by the writer in previous years
have come from depths exceeding
100 feet. Mostly, these were midsummer samples taken when the
pond was sharply stratified.
In general, it may be said that
the Sunapee trout, at least in a

Sunapee trout show strong
resemblance to their close
relatives, the lake trout and blueback trout.
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Sunapee trout eggs were taken from
Floods Pond last fall.
They will be
hatched and reared in hatcheries, then
stocked in several Maine ponds.

deep lake, is like the togue in that it lives in and utilizes food
production from the very deepest
areas of the lake at least part of
the time.
The Sunapee trout of Floods
Pond does not grow to be a large
fish in comparison with, say, the
togue, in other Maine lakes. A
Sunapee 21 inches long weighing
two and one-half pounds would be
considered a real trophy. During
our fall trapping in 1968 of what
should have been the largest specimens in the population (sexually
mature adults), virtually the entire
catch ranged from 10 to 16 inches,
with the largest specimens approximately 18 inches long. Females
from this single sample appeared
to have a somewhat faster growth
rate than males, but it should be
pointed out that our sampling may
have terminated before the larger
males moved into the spawning
areas.
The following ages and lengths
have been recorded for 24 specimens captured by gill nets during
summer at Floods Pond (Everhart
et. al, 1966):
Age
II
Total Length
(Inches)
6.0

III

IV

v

9.8

12. 7

16.4 19.5

VI

We have encountered no Sunapees older than age six in our work
involving age and growth of the
species.
Sunapees provide a fast and
interesting fishery for those fishermen who have practiced fishing
for them. During the spring, when
the fish apparently occupy the
shallower areas of the pond, they
can be taken readily on sewed
smelts trolled at or just below
the surface. While relatively little
is yet known about the feeding
habits of Sunapees of Floods Pond,
it seems almost certain that the
adults, at least, are smelt eaters
since they can so readily be caught
on smelts.
During the late summer, when

the pond is stratified and Sunapees
are concentrated in the deeper
waters, it is said that they can be
readily caught by still fishing with
lobster meat as bait.

T

he management policy of the
Department of Inland Fisheries and Game has been to emphasize conservation of the Sunapee as
a rare and valuable member of
Maine fish fauna.
In keeping with this policy, we
have
refrained
from stocking
Floods Pond with salmon, togue,
brook trout, or any other coldwater species which this ideallysuited pond for cold-water fish
could support. While brook trout
and salmon are present in Floods,
they are not abundant. Natural
reproduction of salmon and trout
occurs in the outlet in sufficiently
substantial amounts to maintain
moderate populations of the two
species in the pond.
Recently, the policy of the Department concerning the Sunapee
was expanded.
It was decided
that attempts would be made to
take a few eggs from the Sunapees
there, rear them to suitable size
in one of the Department's hatcheries, and then stock these fish in
selected ponds throughout the state
on an experimental basis. This
action will be a sound conservation
move, for there is always the
danger of the loss of a species
confined to a single pond through
disease or some other factor. With

several populations of Sunapees
scattered about Maine, danger of
a complete natural loss is somewhat minimized.
From an economic and management standpoint, a larger distribution will make this rare and
interesting species more readily
available to the angler. At present
only a small segment of Floods
Pond can be legally fished, by
virtue of certain laws enacted when
Floods Pond became a public water
supply. These laws are not laws
suggested or necessarily condoned
by the Fish and Game Department.
Nevertheless, the laws exist and
must be obeyed. Unfortunately,
the area closed includes some of
the best fishing areas for Sunapees
in Floods Pond.
The Sunapee trout population
of Floods Pond is scheduled for
intensive study in the near future.
Work will probably be done by
men working for advanced degrees
out of the Maine Cooperative Fishery Unit centered at the University
of Maine.
This work will yield
more information on the life history
of the Sunapee and, we hope, aid
in fQLrnulation of yet more sound
management practices for conserving the species.
•

Literature Cited
Everhart, W. Harry et. al. 1966.
Fishes of Maine.
3rd edition. Maine Fish
and Game Dept., Augusta, Maine. p. 49.

15

Maine's flying wardens
(left to right): Chief Warden Pilot
George Later, Warden pilots
Malcolm Maheu, Andy Stinson, Jack
McPhee, and Dick Varney and
Aircraft Mechanic Howard Lambertson.

By Andrew B. Stinson
e are speaking of five pilots and one mechanic;
however, all are pilots,
and all are mechanics. In this case,
though, five are working as pilots
and one as a mechanic for the
Maine Fish and Game Department.
This group of aviation personnel
are as efficient and close-knit as
can be found in the country today.
They represent
some 50,000
hours of summer and winter flying
as well as more than 50 years
of aviation mechanic experience.
One pilot in this group learned
to fly so far back he had to go
to Nebraska to find a flying school.
Among the group, for pilot ratings,
we find they all have single engine
land and sea, two have helicopter
ratings, one has a twin engine,
and three have instrument ratings.
Let me introduce you to each
of the group:
Chief Pilot George Later, a warden
pilot since 1946 with 12,000 hours;
Malcolm Maheu, warden pilot
since 1947 with 14,000 hours; Andy
Stinson, warden pilot since 1956
with 12,000 hours; Dick Varney,
warden pilot since 1956 with 8, 000
hours; Jack McPhee, warden pilot
since 1967 with 3 ,000 hours; Howard Lambertson, mechanic and
pilot since 1954 with 2,000 hours.
Three of this group, George
16

Warden Pilot

Later, Malcolm Maheu, and Howard Lambertson,
are based at
Greenville, Maine.
The Department has a permanent maintenance facility at this location to
keep the four Cessna 180's, one
Cessna 185, and one 150 Super
Cub in top condition.
Pilot Jack McPhee operates and
maintains a base at Eagle Lake,
Fort Kent; Andy Stinson at Cold
Stream Pond, Enfield; and Dick
Varney at Maranacook Lake, Readfield.
If anyone wished to contact one
of these men, he would do well
to make an appointment because
on any given day warden pilots
are likely to be scattered to the
many remote sections of the state.
Duties for this group of people
range widely and include maintaining aircraft to mechanical perfection; maintaining bases and related
equipment;
and flying wardens,
biologists, Department administrative personnel, state police, and

Trout are stocked in small,
remote ponds by dropping them
from tank-equipped planes.
Larger waters are landed
upon for the stocking operation.

forestry personnel.
Flying missions for the State Parks Department and the Governor's office
are not uncommon occurrences.
Each plane and pilot are responsible for covering approximately 6,000 square miles of area,
some densely wooded, some open
farm land, blueberry land, and
islands off the coast, in everyday
flying.
Before the year is over, these
planes will have flown 500,000
miles, a half million fish will have
been stocked by air in small ponds
inaccessible by other means, a
number of forest fires will have
been located and reported, and
numerous game and fishery biologists will have been transported
to accomplish their work.
ometime in the twelve months,
one or more lost persons will
owe their lives to the fact that the
Department maintains these planes
and pilots, ready and willing to
go at a moment's notice to spend
hours in the air locating and bringing assistance to these people.
A search may begin and end
the same day or a week later, but
it starts with a pilot flying the
area, alone or with a skilled observer. First, the shore lines of

streams, rivers, and any bodies of
water, open heath land, and any
outstanding borderlines are flown.
If this fails to produce the missing
person, a search pattern is begun
by flying parallel lines across the
area in one direction then changing
to parallel lines 90 degrees to the
first.
Of course, smoke from a campfire would be the obvious answer
to a person's being found quickly.
But unfortunately, very few lost
persons build a fire and remain
by it long enough for a plane to
locate them. In 12 years, it happened only once to one pilot.
One of these lost hunters, quite
proud of his rifle, showed a compass set into the stock and claimed
this had always led him back to
camp. He couldn't figure why he
missed camp this day. Could you
guess?
n cases of drownings, pilots have
been called upon to locate bodies
under water, and this has been
accomplished successfully more
than once.
Aerial fish stocking is scheduled
twice a year. The fish are taken
to central points where they can
be easily loaded into the aircraft
and distributed to the many remote
lakes and ponds.
Small ponds
require an air drop, but larger
bodies of water are landed upon
for the stocking operation.
It
has been proven that trout dropped
from the air will survive with no
ill effects from their brief free-fall.
Tague, salmon, and other species

---·.----~~-

Pilots turn mechanic periodically
to keep planes in top condition. The author, left, and Dick
Varney work together on a big job.

usually go into larger bodies of
water which can be landed upon.
Flights with biologists include
survey programs of lakes and
ponds, water testing, moose and
deer surveys, and checking duck
and beaver populations.
In the early winter, each pilot
flies approximately
2,000 miles
covering an assigned portion of
the state to evaluate the moose
population by counting tracks in
the snow. This works well, for
at this particular time of year
the moose do not travel; they
remain in a very small area and
duplication of track counts is avoided.
In this manner, it has been
determined the state has a herd of
10 to 12 thousand moose.
Pilots are often called upon by
state police to assist in locating
missing persons, stolen cars, and
escaped inmates of state hospitals
and prisons.
Flights with other wardens are
for checking fishermen, hunters,
trappers, and boat and snowsled
operators for registrations and required safety equipment. Mention
snowsleds, and you are speaking
of a winter sport that is fast turning into flying time for warden
pilots who must search for and
assist people who go zipping off
into the fields and forests of our
vast state poorly equipped for their
little jaunts. Mechanical trouble,
weather conditions, accidents, and
other dangers spoil many an outing
for the ill-prepared snowsledder.
Today there is practically no untraveled part of Maine in the
wintertime.
Many hours are spent in the
air to locate the person or persons
who leave home with no forwarding address.
All too frequently,
people leave on a fishing or hunting trip with no one at home
knowing exactly where they plan
to go.
Then comes trouble at
home, and their presence is required.
Where to look-that is
the question!
Dogs chasing deer are another
problem dealt with by warden

pilots. Usually working in radio
contact with wardens on the
ground, pilots have helped save
untold numbers of deer by keeping
free-running dogs under control.
This problem is most acute in the
winter and early spring in settled
portions of the state where domestic dogs are most numerous.

one of the constant flying
would be possible if it
wasn't for "riumber six,'' for he is
the backbone, so to speak, of the
mechanical perfection necessary to
keep the pace. He is overseer of
al 1 repair work done to keep the
six planes owned by the Fish and
Game Department in the air day and
night. When we say night, we are
talking of times looking for persons
sitting by a lonely fire hoping for
the drone of an engine to signify
they have been found. Each pilot
knows his plane is as dependable
as good maintenance can make it.
The aircraft mechanic, Howard
Lambertson, can make a simple
repair as daily routine requires,
or he can rebuild an entire airplane
starting with a few bent pieces.
His mechanical know-how doesn't
end with airplanes.
Fish and
Game Department people with a
boat, snowsled, chainsaw, truck,
or other maintenance problems,
descend on him from time to time,
for a solution to their problems.
As I was saying, five and one
are six. These airmen are a team
dedicated to the Maine sportsmen!
17

Water

For Our Hatcheries

EVEN IN WATER-RICH MAINE, THE WATER SUPPLY IS A CRITICAL FACTOR IN THE
LOCATION OF A FISH HATCH ERV.

O

ne of the most important
factors in locating a new
hatchery is the selection of
the water supply--not just any kind
of water, either!
This water is
special--it has to have certain qualities.
Of the sources of water available in Maine - springs, streams,
rivers, and lakes - springs are
ideal for hatchery purposes, providing water at a temperature of
from 42° to 57°, but we have
few that provide a sufficient volume of flow to justify economical
development.
We do not consider water from
streams and rivers suitable for
fish rearing use since we have no
control over its temperature. Winter temperatures run about 32 °,
resulting in anchor ice on screens,
frozen pools, and low fish activity
and growth. Conversely, summer
temperatures very frequently run
into the low 80's, resulting in
disease and fish mortality.
Water taken from deep lakes,
below the thermocline level, will
provide water to rearing pools
at about 37° in winter and at about
55° to 60° in summer. Fortunately,
we have an abundance of deep,
cold lakes.
Several divisions of the Fish
and Game Department get together
to make sure that the body of
water has the required qualities
for hatchery purposes.
One of
these qualities is temperature. The
water temperature from large lakes
run from 50° to 72° in the summer
and from 37° to 38° in the winter.
If the lake is not large or deep
enough, the summer temperatures
will be higher and the winter
temperatures lower - either of
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By John L. Ketner, Jr.
Chief Engineer

which has an adverse affect on
the fish.
Another factor is water quality.
The water should be as free from
disease and diseased fish as possible. It should also have a dissolved oxygen content of seven
parts per million.
The reasons
for these requirements are obvious.
Quantity is the next item to be
investigated.
Is the lake large
enough to supply the desired quantity of water? Will the amount of
water used by the facility seriously
affect the lake level? The desired
quantity of water at our stations
is determined by the fact that each
foot of pool width requires from
100 to 150 gallons per minute;
thus, a rearing pool six feet wide
would require from 600 to 900
gallons of water per minute. The
hatcheries built since the mid1950's have been taking water from
lakes with a surface area of more
than two square miles.
Another factor to be considered
Is the source
is the location.
near good roads, a community,
and are utilities available?
In
this day and age, if these advantages are not readily available,
it is difficult to hire personnel to
operate the facility.
It is also
more economical to locate the
hatchery as close to the water
supply as possible.
It is desirious to be able to
reach deep water in the lake in
as short a distance as possible;
as this results in a shorter pipeline and smaller pipe which com-

bine to give a more economical
installation.
In 1956, the Department built
a rearing station at Embden and
in 1958 a hatchery and rearing
station at Enfield.
Both of these
were located a sufficient distance
down the outlet so that the required flow would be available
and be by gravity. This eliminates
the cost of maintaining and operating pumps. Locating on the outlets also permits us to discharge
the water from the pools into this
stream. At both of these stations,
two cast-iron
mechanical joint
pipelines were laid into the lakes.
he facility at Enfield uses water
from Cold Stream Pond which
has an area of 3,629 acres. The
water supply line to the station
is designed to provide 10,000 gallons of water per minute. Without any water going into this lake,
it would take about two weeks of
hatchery use to lower the lake
one inch, or about six months
to lower the lake level a foot.
Two pipelines were used at this
station.
One of them was a 24inch line that was laid to a depth
of 15 to 20 feet below the thermocline of the lake or at a total depth
of 50 feet. The other, an 18-inch
line, is about 15 feet below the
surface of the water.
Both the shallow and deep line
intakes are made by putting a
right angle bend on the end of the
pipeline, with an upright long
enough to project five feet above
the lake bottom.
The end of the
upright is covered with a coarse
screen to prevent large objects
from being drawn into the pipeline.

T

A modern fish rearing station
with a lake water supply delivered
by dual pipelines.
Twenty-inch
intake shown during installation
(left)
was later sunk to the right depth
to deliver water of desired temperature.

optimum results; then it is used
to warm up the water from the
deep line until finally, as the water
gets still warmer, all the water is
supplied from the deep line.
ipelines are laid in the lakes
by various means. Sume of
our contractors have floated the
lines out onto the lake and sunk
them by filling them with water;
this has worked very well in some
cases, very poorly in others. Other
contractors have hired divers to
lay the pipe piece by piece on the
lake bottom. At two stations, the
pipeline was placed in the winter
so that the work could be done
from the surface of the ice.
We recommend that the installation of long and large diameter
pipelines be done piece by piece,
or section
by section, from a
barge, with the connections made
underwater
by a diver.
This
method is the slowest but the best.
When placing the line by floating,
the offshore end assembly is made
up and bouyed. Succeeding pieces
of pipe are bolted onto this end
assembly. As each piece is added,
the pipeline is pushed out into
the lake until it is all put together.
Then the pipeline is guyed in the

P

Both of these pipelines run to
the hatchery site where a smaller
line from each goes to the upper
end of each one of the outdoor
concrete pools.
The water for
the hatchery building is also supplied from these lines.
This arrangement
allows the
hatchery
perscnnel
to vary the
temperature of the water used inside the hatchery and in each line
of pools.
This enables them to
raise several species of fish with
different temperature requirements
and also to lengthen the growing
season.
In the springtime,
the water
is taken from the shallow line
until it becomes too warm for

desired location and sunk to the
bottom by filling with water. First,
the shore end is secured, keeping
it above water, then water is put
into the off shore end, usually with
a pail, until the top of the pipe
goes below the surface. Then the
pipe fills up and sinks. This process
is repeated for the second pipeline.
In February 1948, the 16-inch
feed line for the Palermo station
was laid from the ice. This operation started at the offshore end
of the pipe. Timber cribs were
set-up about every 24 feet. The
pipe was assembled between these
cribs, then picked up off the ice
by winches mounted on the cribs.
A slot 30 inches wide was cut in
the ice below the pipe. This ice
in this slot was pushed under the
adjacent ice, and the pipe was
then lowered. The lowering was
very gradual so that the pipe would
not bend and come apart at the
joints.
Almost 400 feet of pipe
was suspended from the ice before
the off shore end rested on bottom.
When this happened, this set of
cribs and winch were moved ahead
to continue the work. The pipe
was laid to within a few feet of
the shore. Then a diver made the
final connection to the remainder
of the line which had been placed
earlier in the summer.
Regardless of the method of
laying the pipe, the lake bottom has
to be cleared
of all obstacles.
When placing the line by floating,
a larger area of the bottom has to
be prepared because once the pipe
starts sinking, there is less control
of its final resting place as in
other methods described.
We do not specify any particular
method of laying the pipelines,
but we do require that the end
result meet our specifications, and
divers are employed to make a
final inspection.

0

f all the operations involved
in the construction of a modern fish hatchery, providing an
adequate supply of water is the
most critical.
•
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200 Years of Abuse
By Stuart E. DeRoche

T

he Androscoggin River begins its trip to the sea
at Umbagog Lake in Errol, New Hampshire,
traveling in a southwesterly direction and then
swinging southeasterly until it reaches tidewater at
Brunswick, Maine, and then into Merrymeeting Bay
and to the open sea. It has a drainage area of 3 ,460
square miles and a fall of 1,245 feet in its 161 miles.
The Androscoggin River is the fourth largest drainage
in Maine.
The seven Indian tribes that once lived along the
banks of the Androscoggin had more than 60 names
and meanings for this river; all of them referred
either to the vast fast-water stretches or to the
large numbers of anadromous fish that were present
there.
There is little doubt that anadromous fish
played an important role in the lives of the Androscoggin River Valley Indians and the early white settlers.
Atlantic salmon runs were bountiful in the Androscoggin River prior to the early 1800's.
Salmon
ascended the river as far as Rumford Falls and were
abundant both there and in the Swift River, which
enters the main river just below the falls. Rumford
Falls, because of one plunge of 80 feet at an angle
of 30 to 40 degrees over ragged ledge, prevented
salmon from ever reaching New Hampshire waters.
The falls at Lewiston made salmon passage difficult,
and because of this, the pools below the falls were
noted for great salmon fishing. Indian tribes migrated
to the Lewiston area to get their winter supplies
of fish when the salmon were running.
20
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Salmon ran in all the major tributary streams,
but runs in the Little Androscoggin River were the
heaviest. The spawning migrations were stopped in
this river at Snow Falls, with a favorite spawning
area located opposite Paris Hill.
Runs of Atlantic salmon soon dwindled following
the construction of dams in Brunswick, Lisbon, and
Lewiston in the early 1800's.
By 1817, only an
occasional salmon was seen or caught at Rumford
Falls. The last known Atlantic salmon was caught
at Lewiston in 1815.
In 1867, the Commissioner of Inland Fisheries and
Game attempted to have fishways built in dams in
Brunswick, Pejepscot, and Lewiston, and he asked the
Legislature to make more stringent laws concerning
the building of fishways by dam owners. This policy
did not continue, unfortunately, because in a little
less than 100 years, 22 dams without fishways were
built on the main stem of the Androscoggin River
(the river falls 1,090 feet from Berlin to Brunswick,
and hydroelectric plants use 790 feet of this drop).
In 1884, the Commissioner reported: ''Our poverty
of resources has prevented us from properly stocking
the Androscoggin
River.
Dams multiply faster on
the river than we (the Department) can cope with.
Manufacturers not only obstruct the river with monstrous dams, but, by the criminal neglect of the

Forty dams on the main river and tributaries
block migrating fish and flood
most of the former fast-water spawning and nursery

areas.

Legislature in providing restrictive laws, the bed of
the river is covered with waste matter that destroys
both spawning beds as well as food for fish. Poisonous matter from Brunswick factories destroyed the
spawning grounds of shad and alewives and drove
them away. Although fishways are built in the dams
at Brunswick they are inadequate-they are not built
to plan or design of our engineers.''
So far as is
known, this was the end of the only attempt ever
made to restore runs of anadromous fish to the
Androscoggin River.
ate in the 1800's, Man unknowingly went a step
further in complicating anadromous fish restoration in the Androscoggin River by introducing European carp into some of Maine's coastal waters. The
carp, a highly prolific fish, (one female may lay as
many as 2,000,000 eggs) can literally "take over"
lakes and streams in a matter of a few years. Fortunately, carp have not become established in Maine's
inland waters, but they are well established in a few
of the tidal estuaries of southern and central Maine's
major river systems, including the Kennebec and Androscoggin rivers. Carp do, therefore, pose a very
realistic and constant threat to Maine's inland waters.
Confinement of this species to southern and central
Maine's coastal estuaries has been maintained by
impassable dams above or at head-of-tide on coastal
rivers and by high salinity levels which prevent coastwise migrations of carp into other Maine rivers.
Today, 22 dams on the main river between Errol,
New Hampshire, and Brunswick, Maine, plus 18 more
dams on the tributary streams, flood most of the fastwater areas and block all migrations of anadromous
fish and free movements of resident fish. Pollution
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from various industries and municipalities has destroyed the very habitat where fish live.
Conditions
are so deplorable on the main river from Berlin to
Brunswick that all benefits normally contributing
to the recreation industry are lost.
Even today, the main Androscoggin River above
Berlin is classified as an excellent trout stream with
natural populations of brook trout providing the
bulk of the fishing there. A limited rainbow trout
and brown trout fishery is maintained by a stocking
program, and an occasional landlocked salmon is
also caught.
If the plans of the Army Corps of
Engineers for a dam at Pontook are accep~ed: how~ver,
this 25-mile stretch of excellent trout fishing will be
destroyed and replaced with a 7, 500-acre lake that
will have a fluctuating water level of 23 feet-an
almost impossible situation for sound fishery management programs. Six other locations on the Androscoggin River have been suggested by several government agencies as potential power and water storage
sites.
The industrial development of the Androscoggin River continues!
Dams and pollution in the 120 miles of river from
Berlin to Brunswick have virtually destroyed the
natural environment for all species of game fish. There
is evidence that small populations of brook, brown,
and rainbow trout are resident in this stretch of
river, but they are restricted to the areas around the
mouths of tributary streams where cool water and
high oxygen levels are found.
Spawning runs of
rainbow trout enter some of the tributaries in the
spring and provide a limited fishery.
A limited
warm-water fishery for bass and pickerel exists in
some of the coves and backwater areas along the
main river. Generally speaking, however, it can be
said that no appreciable fishery of any kind exists
in the main Androscoggin River from Berlin, New
Hampshire, to Brunswick, Maine. A fragmentary run
of alewives is still present in the river below Brunswick, but the limited numbers of fish do not justify
a commercial fishery.
Many of the tributary streams entering the main
Androscoggin River provide excellent fishing for
brook, brown, and rainbow trout. Brook trout provide
the bulk of the fishing and are maintained naturally,
while brown trout and rainbow trout off er limited
fishing as a result of an annual stocking program.
A few of the slow-moving, deadwater streams provide
good fishing for bass and pickerel.
Pulp and paper mills, tanneries, and food processing
plants in Maine and New Ha~pshire have ~ontribute.d
to the aesthetic and recreational destruction of this
once-noble river.
Industry and municipalities use
125 million gallons of A'Tldroscoggin River water daily
(1964).
Of this amount, 122 million gallons are used
by industry (pulp and paper 93 per cent, textile 3

The Androscoggin
River and its tributaries
have a drainage area of 3,460 square
miles in Maine and New Hampshire.
Numbers and bars on mop indicate obstructions to fish

migration.
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Pollution in the Androscoggin
River comes mainly from
industrial and municipal waste discharges, but other abuses
of this once-noble waterway contribute to its present condition.

per cent, food processing 1 per cent, and other
industries 3 per cent). Municipalities use the remaining 3 million gallons per day for domestic uses. It
is predicted that by the year 2000, industry will be
using 290 million gallons per day, and municipalities
will be using 15 million gallons, for a total of 305
million gallons per day.
To this date, efforts to regulate pollution have
been directed toward the prevention of a public
nuisance; but very little, if anything, has been done
to make the Androscoggin River suitable for recreational uses or for clean-water industrial use. For
the most part, recommendations from the various
pollution surveys made on the Androscoggin since
1930 go unheeded.
The Town of Brunswick has the only sewage
treatment plant along the main stem of the Androscoggin River in New Hampshire and Maine!
Pollution is not a serious problem on any of the
major tributaries of the Androscoggin River, with the
exception of the Little Androscoggin River. Waste
water from a tannery in South Paris is not only
destructive to fishlife for several miles below the
discharge point, but the sludge and putrid matter
that covers the bottom and shorelines of this oncebeautiful stretch of river is deplorable. The Little
Androscoggin River begins to recover quite well by
the time it reaches Mechanic Falls but here it gets
another charge of putrid waste from a tissue paper
plant that turns the water of this once-clearwater
stream to pea green.
Even though this plant, as
well as the upstream industries, have pollution abatement facilities, they are considered inadequate to
maintain the waters of the Little Androscoggin River
in a desirable condition. At this writing, the waters
of the Little Androscoggin River from Mechanic
Falls to Auburn are even more putrid than they
were at the time of the survey six years ago!
YES, the Androscoggin River has truly been the
victim of Man's abuse for over 200 years.

T
22

he economic benefits derived from the various
industries on the Androscoggin River are un-

questionably huge, but they have been based on a
single-purpose policy which has destroyed the river
system. The moral obligation of industry to restore
the natural resource is obvious. The increasing value
and importance of the recreation industry makes it
more and more ridiculous for Maine to deprive her
citizens and non-resident visitors for any singlepurpose water use. Americans need recreation, and
Maine needs the growing recreation industry.
The cost to build fish ways, collection systems,
and smolt guiding systems in all the dams on the
Androscoggin River would be staggering.
Loss of
adult fish at each obstruction and the downstream
mortality of smolts as they return to the sea would
reduce the sport fishery for Atlantic salmon well
below justification for restoration costs.
Since Man cannot always restore the natural resource he has destroyed, in spite of his engineering
ability and financial resourcefulness (some fish population are not completely restorable), he can oftentimes create a situation that is highly satisfactory
and one that will produce at least a desirable substitute
for what has been taken away. Some sections of the
main river lend themselves well to trout management
while others provide habitat for bass and pickerel.
Let us bear in mind that above the heavily polluted
area in Berlin, New Hampshire, exists some of the
finest brook trout fishing in the Northeast. Many of
the main river stretches from Berlin to Jay, Maine,
can provide suitable habitat for trout management once
pollution has been reduced.
The main river from
Jay to Lewiston should provide warm-water fishing
because of the long deadwater stretches and warmwater, and it is quite possible that an occasional trout
may be caught during the spring and fall months
when water temperatures are lower.
Everything depends upon an adequate pollution
abatement program. As pollution is abated and the
water in the Androscoggin River reaches the prescribed
level of purity, more intensive studies by the Maine
and New Hampshire fish and game departments
will be necessary to determine more precisely what
each river section is capable of producing for game
fish.
Remember, it has taken Man more than 200
years to destroy much of the recreational value and
the sport fisheries in the Androscoggin River; restoration will take time, too.
he Androscoggin River basin has a tremendous
potential to improve the economy of Maine.
Realization of this potential can provide the recreation
industry with unlimited outdoor activities that, for a
long time, have been denied to Maine people and her
nonresident visitors because of the abuse of this
waterway. Even industry itself has a stake in this
potential because of the clean-water industries that
are now unable to settle along the Androscoggin
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River because of foul water. Populations of many
of the game and food fishes, that once played such
important roles in the lives of the Indians and early
settlers, can be restored, and they will contribute
tremendously to the regional economy.
The real
estate value of river-bank property will increase
several-fold with a clean river. Not only will the
financial value of river property increase, but the
aesthetic value and general living conditions along
the river will improve greatly. Summing it all up,
it can be said that many more people can benefit
socially as well as economically from a clean Androscoggin River.
The potential of the Androscoggin River cannot
be fully realized unless the following recommendations
are followed:
A. A pollution abatement program must be initiated
in order to return most of these now-polluted waters
to full fish production and to complete recreational
and industrial use.
This means that for fishery
management programs a classification of at least ''C''
is necessary.
Class ''B'' will be needed if full
recreational use of the waterway is to be realized.
B. Once pollution has been abated to satisfactory
1 eve ls in the Androscoggin River drainage, sectional
fishery management of the main river and its tributaries
will include:
(1) The main river and all tributaries above
Berlin will be managed for the cold-water species
of trout that are already present there.
(2) The main river from Berlin to Rumford is
limited in its ability to produce trout by high summer
water temperatures and competition from other fish;
however, the fact that small populations of trout
now exist around stream mouths in this section is
encouraging. If dissolved oxygen content in this area
of the main river were raised above survival levels
by pollution abatement, an appreciable trout fishery
might develop over more extensive areas than just
at stream mouths.
(3) The upper 10 miles or more of the main
river between Rumford and Jay would be quite similar
to the stretch described in (2) above. The lower
section would be poorly suited for trout management,
as it is all deep deadwater; this stretch should be
managed for warm-water game fishes.
(4) The main river from Jay to Lewiston, with
the exception of a very limited cold-water fishery,
should be managed for warm-water game fishes.
The long stretches of slow-moving water in this
section should provide excellent habitat for smallmouth bass and pickerel.
(5) Gulf Island Pond, once the pollution is
abated, should be surveyed by the Maine Department
of Inland Fisheries and Game to determine its suitabilities for game fish populations.
(6) All tributary streams will be intensively

managed for the game fish populations already established in them.
(CJ Minimum stream flow regulations should be
imposed to insure adequate river flows during lowwater periods.
This agreement should be made in
conjunction with the Maine Water and Air Environmental Improvement Commission's pollution abatement program for the Androscoggin River.
With pollution abatement in the main Androscoggin
River and the Little Androscoggin River, more than
150 river miles will become available for full public
use. Restoration of the Androscoggin will result in
a tremendous economic improvement to the entire
Androscoggin River Valley.
There is much to be gained by restoring the Androscoggin River drainage to a quality where all
people can use it to full recreational as well as
industrial potential. It is high time that Man started
restoring this natural resource rather than continuing
the policy of abusing it.
•
A more detailed report of the Androscoggin River
survey is available for 25 cents from the Augusta
office of the Fish and Game Department. Ask for
Fishery Bulletin
# 7, Fishery Management in the
Androscoggin River.

The

offs when

limited
fish populations
that do exist in the
Androscoggin
are subject to periodic
diepollution
loads become even heavier
than usual.
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CRUSTACEANS:

rustacea! To most of us, the
name of this class of animal
conjures up visions of an elegant boiled Maine lobster, a spicy
shrimp cocktail, or perhaps a succulent crabmeat salad. The Crustacea, however, count among their
numbers many less glamorous animals which are, nonetheless, just
as important in the scheme of living
things as are King Lobster and his
commercial kin.
There is, for instance, the crayfish.
This pint-size, fresh-water
replica of the lobster is now distributed over most of Maine. There
are at least seven species in the
state, and they occupy a wide
variety of habitats from rushing
mountain streams to shallow, mud-

Fish Food Extraordinaire
By Donald F. Mairs
Fishery Biologist

dy-bottomed ponds.
Boiled or
fried crayfish tails are excellent
table fare, and in some states crayfish support commercial fisheries.
Here in Maine, though, their only
direct economic importance stems
from their sale as bass bait in some
areas.
Studies throughout North America have established the tremendous
significance of crayfish as an item
of bass diet, hence the popularity
of these animals in the bait industry.
Usually, bass prefer young crayfish
or those which are soft-shelled
following a moult, but sometimes
even the hard-shelled adults turn
up in bass stomachs. Both smallmouth and largemouth bass feed
heavily on crayfish in Maine although studies elsewhere have indicated that the smallmouth' s preference for this diet is more marked
than is the case with largemouths.
Only recently has the importance
of crayfish in brook trout diets
been thoroughly documented by
biologists.
Studies in Michigan
have demonstrated that young cr ay-

Amphipods, or fresh-water
shrimp,
are important
in the diet of
trout and salmon.
Smaller specimens
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shown

are males.

fish are often the predominant
item of winter trout food in lakes
where conditions are favorable for
both trout and crayfish. In Maine,
we know that crayfish are a highlyfavored winter food for brown
trout in some lakes and that trophysize brookies often eat them even
in summer.
An interesting fact
is that even large brook trout rarely
will swallow a crayfish over an inch
and three-quarters long.
Other
species are not so finicky where
size is concerned; cusk, for example, will gobble five-inch crayfish with no hesitation. Other fish
which feed on these animals with
some regularity are white perch,
yellow perch, pickerel, and fallfish.
A less well-known group of crustaceans which are tremendously
important as fish forage are the
am phi pods, also known as side
swimmers, scuds, or fresh-water
shrimp.
These diminutive creatures, which in Maine rarely grow
longer than one-half inch, are close
relatives of the ''beach fleas''
which hop around so actively when
you kick over a pile of seaweed
on an ocean beach.
At least four species of freshwater amphipods have been found
in Maine, and all are known to be
of dietary importance to members
of the trout and salmon family.
Two of these forms are especially
significant as trout food, but their
environmental requirements are
quite specific; many of our ponds
and streams will not support them.
One of our species, however, will
live in almost any body of unpolluted fresh water; this little
"shrimp" furnishes food for the
young of many different game and
pan fishes, but because of its
adaptability and high reproductive
potential, it always seems abundant.

M

ost of us are familiar with the
flat, gray-brown sow bugs
which live under logs and stones in
the woods and under boxes and
boards in dirt cellars. Believe it or
not, these creatures are true crustaceans, just as much so as are
lobsters and crabs.
While the
sowbugs with which we are most
familiar live on land, there are

aquatic forms as well. A recent
study of fish food habits at Echo
Lake on Mt. Desert Island showed
these fresh-water sowbugs to be
the chief winter food of small
brook trout there. Generally, sowbugs (technically called isopods)
are not thought to be as important
in fish diets as are crayfish and
amphipods,
but further research
may provide some surprises.
One of the best-known crustaceans of fish-food importance in
other parts of the country is the
opossum shrimp or mysid. This
delicate, inch-long "shrimp" lives
in tremendous
numbers in the
depths of some deep, cold lakes
in Canada and several northern
states, and it is a major food source
for whitefish of several species,
kokanee salmon, and young togue.
Each night during the open water
season, the entire mysid population
of a lake commences an upward
migration, reaching the surface
about 10 p. m. and starting down
again in the early morning hours;
the shrimp are ''home'' on the
bottom again well before daylight.
Opossum shrimps avoid daylight,
and on moonlit nights, their migration usually halts at a point
15 to 20 feet from the surface.
The distribution of mysids is quite
spotty and apparently dependent on
glacial history; the shrimps are
thought to have been carried south
by glacial action. To date, we have
been unable to find opossum
shrimps in Maine waters although
several of our northern lakes would

seem to off er ideal habitat for them.
The closest mysid population that
we know of is in Lake Champlain.
There are, of course, many other
kinds of freshwater Crustacea,
some of which are of great importance in aquatic food chains.
The copepods and cladocerans
("water fleas") are best viewed
through a microscope, but they
are the most abundant crustaceans
in most of our fresh waters. Feeding directly on algae and other
water plants, they perform the vital
function of helping make the energy
stored in plant cells available to the
whole animal food chain. In addition, the young of many fish feed
directly on "water fleas'' so they
may actually be the most important
of all the fresh-water Crustacea
to anglers, even though many persons have never seen them!

C

rustaceans, especially some of
the larger forms, would seem
to offer potential for improving
game fish growth and condition in
certain waters. This idea had occurred to sportsmen and naturalists before the turn of the century.
and efforts were made to stock
amphipods, especially, into many
waters where they did not already
exist. Without the biological and
chemical information available to
us today, many of these efforts

The author collects
amphipods for life history study
(left) and examines
crayfish from Moosehead Lake.

were performed in a hit-or-miss
fashion, and the majority of them
were failures.
As a result, the
stocking of fish-food invertebrates
fell into general disrepute in this
country for many years.
In the mid-1950's, however, the
U. S. Bureau of Sport Fisheries
and Wildlife and a few states and
Canadian provinces began to reinvestigate the possibilities of this
type of habitat improvement, with
an eye to putting the experimental
transplants on a proper scientific
basis. Results with opossum shrimp
and amphipods have been most encouraging, but little work has yet
been done with crayfish, isopods,
and micro-Crustacea.
This past spring, our Fishery
Division initiated the Maine ForageCrustacean Study as a federal aid
D-J project.
We have already
gathered a good deal of information
on relationships between Maine
game fish and the crustaceans discussed in this article and on the
environmental
requirements for
some of these important food organisms. Some experimental transplants have been made and more
are planned as the project develops.
We are keeping in touch with
investigators in other parts of North
America and in Europe, where
this field is currently quite active.
It is our hope that this applied
research wil 1 give us the answers
as to whether or not the stocking
and establishment of selected crustaceans is a practical and effective
way to improve fish habitat in
Maine.
•

25

THE OLD~
THE NEW
A REVIEW OF LAW
CHANGES IN THE LAST
HALF-CENTURY AND THE
EFFECTS THEY HAVE HAD.

By Howard L. Mendall, Leader
Maine Cooperative Wildlife Research Unit
University of Maine, Orono

T

he mid-morning sun that penetrated a blue haze had little
warmth on this December day
shortly before the close of the 1968
duck season. The temperature was
well below freezing. A bitter easterly wind, together with a pair of
sun dogs in the sky, foretold an approaching snowstorm.
Two duck
hunters climbed over the bank of a
tidal creek and approached their car
which was still encased in morning
frost. Joe was a man in his late 60' s
and his companion, Sam, about 30.
The hunters put a frozen gunny sack
of ice-encrusted decoys in the car
trunk, followed by a legal limit of
equally iced ducks -- four blacks and
two buffleheads.
Conversation between the two men
was limited until wet jackets and
mittens had been discarded and a
little warmth crept into the car from
the heater. Then, between gulps of
hot tea, Joe turned to his companion
in mild disgust. "Well, that takes
care of my black duck gunning for
the year."
Sam looked surprised.
"Why,
Uncle Joe, I thought we had a fine
morning.
We came out with our
limit and did it in less than an hour."
"Sure," snorted Joe. "That's the
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trouble with you young fellers.
You've never really known good duck
hunting. Who wants to get a limit
in an hour, especially by filling out
on buffleheads -- just trash ducks?
Why, those blacks were. coming in
good when we quit. We could have
shot a boat load. It just don't hardly
pay a man to go gunning any more
for two lousy black ducks."
"Aren't you going to hunt tomorrow?" asked Sam. "If we get
a snowstorm, it ought to be fast
shooting.''
"You mean we get our ducks in
a half-hour instead ofanhour- Why,
young feller, I just wish I could show
you a duck hunt that really amounted
to something. When I started to gun,
the limit was 25 ducks, we could use
live decoys, we could 'corn' our little
ponds and potholes, we had a three
or four month season. Now what do
we get -- the government keeps restricting, restricting all the time.
'Most every year the season gets
shorter and the limit gets lower."
"So you are done hunting?"
queried Sam.
"Now I didn't say that," replied
Uncle Joe. 'Tm going out tomorrow,
and you are welcome to come, too,
if you want to forget about regular

ducks. We'll go sea duck hunting.
The coots (scoters) and the ducks and
drakes (eiders) are bedding down off
Brown's Ledge. Of course, it's not
like gunning black ducks in the good
old days ... ," and Uncle Joe's eyes
glistened with memories of the past.

TJ

here are a number of Uncle
oes scattered around the State
of Maine, who bitterly decry presentday wildfowling in comparison with
that of a few decades ago. Let us
check through the records and see if
hunting was really as good in the old
days as Uncle Joe remembers it.
We will look back 50 years and turn
to the game laws of 1918-19.
The federal law permitted a daily
bag of 25 ducks plus 8 geese and 8
brant. The season ran 3V2 months,
from September 16 to December 31.
Shooting hours were from 1/2 hour
before sunrise to sunset. Certainly
these were liberal hunting regulations.
But wait a moment, and check
the fine print!
Regardless of the
federal bag limit, the State of Maine,
evidently recognizing that waterfowl
were not an inexhaustable resource,
had its own daily limit of 10 ducks.
So if Uncle Joe correctly recalls shoot-

ing 25 ducks, he did so in violation
of Maine laws, or he did his hunting
in some other state.
Moreover, we find only one brief
period (in the early 1930' s) when more
than 10 clucks a day were permitted.

In 1932-33, the limit was 15; it then
dropped to 12 in 1934, but this included several species restrictions.
As a further point of interest, 1938
was the first year that sea ducks
could be taken in addition to regular ducks.
Let's play that last line back again.
Yes, that's right, Uncle Joe's bonus
sea duck hunting of 1968 was not a
relic from the good old days but a
relatively modern relaxation of laws.
In fact, sea duck hunters never had
it as good as at present. Eiders,
now becoming of increasing importance to Maine wildfowlers, were on
the protected list until 1933, when
five could be included in the regular
bag.
The first special sea duck
season, in 1938, lasted only two
weeks, September 15-30, and was
restricted to scoters (sea coots). This
prevailed for a decade although in
1947 the season was considerably
extended and ran from October 6
to December 16.
The daily bag
limit was set at seven where it still
remains. The eider was first included
in 1948 and the oldsquaw in 1950.
The special season was gradually
lengthened until in 1953 it extended
from September 16 to December 31.
Five years later, September hunting
of sea ducks was replaced by approximately two weeks in January.
Since 1964, we have enjoyed sea duck
seasons from September 25 to about
January 10.
Special regulations for individual
waterfowl species have been numerous through the years. The wood
duck, like the eider, was on the protected list for many years and did not
become legal game until 1945. One
woodie was permitted until 1959,
when two were allowed. This has
continued ever since.
Even Uncle Joe's "trash duck,"
the bufflehead, was so reduced in
numbers during the 1934-1937 period
that it was on the protected list.

T

he seasons on geese and brant
are of particular interest and,
like those on sea ducks, should partly
counteract the claims that regulatory
changes are ever downward. From a
daily limit of eight geese plus eight
brant (1920-1929), the bag on each
was cut in half in 1930. With the
drastic decline in brant that followed
the die-off of eelgrass (their chief
food), the species was given full protection from 1934 to 1942. Meanwhile, the daily bag for geese dropped first to three, then two. In 1942,
a hunter had a choice of two brant
or two geese (or one of each). This
prevailed until the "bleak years" of
1947-48, of which we will say more
later.
In 1947, only one Canada
goose was permitted!
But better days were in store for
goose hunters. The daily bag was
soon raised to two, and this limit
has continued since.
The goose season length has been
gradually increased; starting with
1959, it has been longer than the
regular duck season each year. In
1967 and 1968, it ran for a full 70
days. Of more importance, goose
populations and hunter opportunities
have improved materially during recent years. In Uncle Joe's early gunning experience, few Maine hunters
bagged a goose except at Merry-
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of sea
ducks and bonus limits) on ducks
and geese in Maine
as
have changed
through
the years.

meeting Bay. Contrast that with
present-day goose hunting. The Bay
remains, of course, the center of
goose hunting, but we now find that
quite a number are killed at such
scattered localities as Aroostook' s
Long Lake, the Penobscot and Sebasticook valleys, and several coastal
bays in Hancock, Waldo, and Knox
counties, to mention but a few.
In one respect, Uncle Joe's recollections are essentially correct. The
length of season on ducks (except for
the special and bonus seasons), the
bag limits, and the methods of shooting have generally been reduced over
the years. This has been especially
true of bag limits. But season lengths
have varied considerably, and there
have been many increases as ducks
responded to management or enjoyed
years of high nesting success.
The 31/2-month open season from
mid-September through December
prevailed from 1918 until the "duck
depression" of the 1930' s. That was
the decade when modern game management was born -- when the nation's millions of duck hunters became aware that their favorite resource was in serious trouble. It
was the decade of abrupt changes
in laws. The use of live decoys -an efficient and deadly way of harvesting waterfowl -- was first restricted and then abolished entirely
in 1935. Baiting with grain, another
efficient but unfair practice of luring
ducks within shotgun range, was
likewise outlawed in 1935. Guns had
to be limited to a 3-shell capacity
in 1935. This resulted in the classic
and oft-quoted reply to the late
Charles Sheridan, former game warden of Newport. Charlie and I were
conducting bag checks of duck hunters at Corinna Stream. As one man

Regulations on the ruddy, redhead,
and canvasback have ranged from
full protection to full limits. And,
of course, we all are familiar with
the bonus limits and special seasons
of the last decade on scaup, ringnecks, teal, and black ducks, as well
as the recent added restrictions on
mallards, canvasbacks, redheads,
and blacks.
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came ashore, Charlie asked to see
his gun with the query:
"Is your
gun plugged?" To which the hunter
answered:
"It must be, I haven't
hit anything all day."
Passage of the duck stamp law, to
provide additional revenue for waterfowl management,
was in 1934.
Initial cost was $1.00, but in a few
years it was raised to $2.00 and more
recently to $3.00.
The 1930' s was a period of experimentation
with regulations.
It

was obvious that ducks needed help,
but the effects of specific regulations
were virtually unknown. A drastic
reduction in the number of shooting
days was made in 1934, but by
"staggering" the season -- 3 days a
week for 10 weeks, starting October
4. The days varied each week on a
schedule of Monday, Tuesday, Wednesday, then Tuesday, Wednesday,
Thursday, etc. It was hoped that
this would effectively curtail the kill
but at the same time extend the
season long enough to take care of
the regional desires of the hunters,
early and late gunning, inland and
coastal shooting. But the experiment
didn't work as hoped. Actually, it
resulted in a series of opening days,
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with increased hunting kill!
In 1935 and 1936, the seasons were
continuous but of much shorter
length -- a one month season that
did not open until October 21 and
with shooting hours from 7 a. m.
to 4 p. m. These regulations saved
ducks, but they almost eliminated
the sport, too; the number ofhunters
dropped considerably. The period
1935-37 thus may be accorded the
distinction of the first of the "bleak
years.
But the drastic rules, plus two
very favorable breeding seasons, resulted in a noticeable increase in
duck populations. In 1938 and again
in 1939, the season was lengthened
and ran from October l to November
14 although shooting hours remained
7 to 4, which to most duck hunters
is mid-day gunning. In 1940, the
season was further lengthened by
two weeks, to include most of November. A year later, the 7 a. m. opening
was relaxed to permit sunrise gunning.
Duck populations continued to
improve, and very liberal seasons prevailed, from 1942 to 1945 inclusive.
Seasons opened September 20 for
two years and September 25 for two;
also, they extended for a few days
into December -- until the 8th in
1945. Shooting hours were from 112
hour before sunrise to sunset. Noon
openings on the first day were in
effect, intermittently, as they have
been during several recent years.
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any more people ~unted ducks
during the 1940 s. The sale
of duck stamps in Maine rose from
8,000 in 1939 to 15,000 in 1946. It
became apparent that too many gunners were killing too many birds.
So 1946 saw a significant cut in the
bag limit, to seven ducks. The season, likewise, was greatly curtailed,
running from October 5 to November
18.
Censuses on the breeding and wintering grounds indicated, however,
that the curtailments had been a bit
tardy. So in 1947, the second (and
hopefully, last) of the "bleak years"
began. A further reduction in bag
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Open seasons on ducks and
geese in Maine (exclusive
of sea duck and bonus seasons).

limit, this time to four ducks and one
Canada goose, occurred in that year.
The seasons of 1947 and 1948were the
shortest on record -- 30 days basic,
but really only 20 days when we
discount Sundays and days lost by
penalties for choosing split seasons.
The split season option came into
being then. Shooting hours were
from \/2 hour before sunrise to 1 hour
before sunset.
Again, as in the previous decade,
ducks increased, and laws were relaxed. The bag limit remained constant at four ducks and two geese
for several years. Beginning in 1953,
the shooting day was lengthened in
the afternoon to permit sunset closing. The season length gradually
increased after 1948 until it was up
to a basic 70 days from 1955 to 1957
and 65 clays in 1958.
About this time, another duck decline began and has continued until
the present although populations and
species have varied from year to year.
So, as would be expected, further
restrictions were in order for ducks.
Not so with geese and sea ducks, for
which, on the contrary, mere liberal
seasons have prevailed. The daily
limit was reduced to three ducks
in 1960, then to the all-time low of
two in 1961 and 1962. It was restored
to three in 1963 and so remains.
n looking back over the last 50
years, we can see that many of
Uncle Joe's recollections have been
correct. But the old boy's memory
has played tricks on him, too. The
waterfowl picture isn't quite as
gloomy as he thinks. We are definitely ahead of the game in Maine as
far as goose hunting and sea duck
gunning go. Yes, we've generally
lost ground with clucks, but we've
made periodic recoveries, also.
I
am optimistic enough to feel that,
with wise management, we'll make
further gains and will again see somewhat more liberal regulations than in
1968 on both bag limit and season
length. By careful restrictions when
ducks need them most, and by putting into practice some of the research findings we know will benefit
ducks -- but which we have not always employed because of conflicts
with other uses of wetland habitat -I think we can restore some of the
lost quality of wildfowling.

I

Sumithion Study
A PROGRESS REPORT

D

uring June 1968, an experi-

mental aerial application of
Sumithion--a promising new
organophos phate insecticide -- was
made to 10,000 acres of balsam fir
and spruce in northern Aroostook
County, Maine. This was done with
the hope of finding a safe, non-persistent but equally effective substitute for DDT to control the spruce
budworm. The U. S. Forest Service,
Maine Forest Service, the Bureau
of Sport Fisheries & Wildlife, and
the Maine Department of Inland
Fisheries and Game were the principal co-operators.
The Maine departments of Agriculture and Sea
& Shore Fisheries also assisted with
the evaluation.
As part of this interagency evaluation, an effort was made to determine the impact of Sumithion on
fish, birds, and aquatic insects.
A bird "mark and recapture" study
was carried out before and after
spraying to determine the effect on
resident birds. Birds were captured
in mist nets, banded, and released.
The results suggested no significant
difference in the number and species
composition of birds before and after
spraying in either the spray or control areas.
Brain cholinesterase determination
is a specific technique used to measure the effect of organophosphates
on fish and wildlife.
Depressed
brain cholinesterase levels indicate
that a pesticide probably had an effect on behavior, or caused death.
Free-flying resident birds, caged
English sparrows, and pheasants
were sacrificed for brain cholinesterase determinations at various intervals after spraying. Brain levels
were then compared with those of
birds of the same species which were
collected far from the spray area.
No significant brain cholinesterase
inhibition was noted in the freeflying and caged birds that were
analyzed. However, four dead warblers were found within the spray area.
Brains of pheasants and other
birds were checked for cholinesterase levels after spraying operations.

By John W. Peterson
Pesticides Staff Specialist
U. S. Bureau of Sport Fisheries & Wildlife
Boston, Massachusetts

Each bird exhibited depressed cholinesterase levels which strongly suggests that death resulted from Sumithion poisoning. With the exception
of the four dead birds, no strange
acting birds or mammals were observed. Several days following the
spraying operation, four live frogs
were noted in a rut of water, but
none showed any signs of abnormal
behavior.
Two streams were selected to conduct an appraisal of the effects of
Sumithion on fish and aquatic insects. One stream was located within
the spray area; the other, a control
stream, was several miles away from
the spray application. Drift nets, a
bottom sampler, and portable electrofishing equipment were used to
sample aquatic organisms and fish.
Brook trout were collected alive with
electrofishing gear and held in cages
in the stream. Brains were removed
from sample numbers of these fish
before spraying and at 24-and 48hour intervals after spraying. A cholinesterase analysis of brain samples
indicated that either these fish were
not exposed to Sumithion, or were
not affected by it. No significant
changes in brain cholinesterase levels
of brook trout sampled before, during, and after spraying were noted.

The total number of insects in the
test stream was lower after spraying.
However, reductions were in excess
of what could be expected from natural variation. Post-spray evaluations
of bottom samples indicated that
stonefly and mayfly larvae suffered
the greatest reductions, while other
insect populations remained normal.
The insect reduction may have been
caused partially by Sumithion, but
the quantity of spray that penetrated
the forest canopy in the stream area
could not be positively ascertained.
A follow-up evaluation will be made
this year to determine whether the
aquatic insect population has recovered. Fresh-water crayfish, caged
in the test stream, suffered no apparent ill effects from the spray.
Although the full impact of Sumithion on fish, wildlife, and the ecosystem could not be determined,
these effects of the test were evident:
(1). Sumithion killed some warblers,
but no mass die-off of birds occurred.
It is strongly suspected that insect
feeders and birds occupying the upper level of the forest canopy probably were most vulnerable to the
insecticide.
(2). Terrestrial flying
insects were almost completely absent following the application, and
a substantial reduction in the number
of some larval forms of aquatic insects
was noted. (3). Caged brook trout
and crayfish either were not affected
or were not exposed to Sumithion.
Although effective control of spruce
budworm was not accomplished in
this experimental application, results reported from tests in New
Brunswick, Canada, were encouraging. Hopefully, a short-lived chemical such as Sumithion will prove to
be effective for controlling the budworm and yet be comparatively innocuous to fish and wildlife.
•

LETTERS

FEDERAL AID
Federal aid funds totalling $269,
304 for fish and wildlife restoration
were recently allocated to Maine
by the Department of the Interior.

NOTE.S

The funds are Maine's share of
distributed to the 50
states for this fiscal year's research, land acquisition, and development projects to benefit fish
and wildlife.
An additional apportionment will be made this fall.
$24 million

COMMENT

Of Maine's allocation, $209,604
is for w.Idlif'e restoration, and
$59, 700 is for sport fishery projects.
NEW PENOBSCOT FISHWAY

WARDEN PROMOTIONS

Construction has begun on the
next to last major fishway in the
Penobscot River system.
The new fishway, at the powerhouse dam at West Enfield, will
leave only one more obstacle -Mattaceunk dam -- in the way of
opening up the best spawning and
nursery areas of the Penobscot
drainage to Atlantic salmon.
Fish and Game Commissioner
Ronald T. Speers, who is also
chairman of the Atlantic Salmon
Commission, initiated the program
to open up the river, in 1964.
This is the sixth dam in the
Penobscot drainage with fish passage facilities built under the federal Anadromous Fisheries Act
Program and the Accelerated Public Works program.
One-half the cost of the project
will be paid by the Bangor HydroElectric Co., which has paid the
lion's share in the Penobscot fishway program -- half the cost of
fish ladders in company dams at
Veazie, Milford, Howland, and
now West Enfield.
Other contributors to the Penobscot fishway construction program are the Penobscot Co. and
the City of Bangor.
The general contractor for the
West Enfield project is Cianchette
Bros., Pittsfield. Resident engineer
for the Fish and Game Department
is Lemuel Brown of Farmingdale.

Several transfers and promotions
of Warden Service supervisory personnel took place recently.
Promoted to supervisor was Inspector George D. Nash, formerly
of Jefferson, now living in Jackman
Station. Nash replaces Harry N.
Kearney as supervisor of Division
K.
Replacing Nash as inspector in
Division B is Robert S. Thomas
of Lincoln, formerly inspector of
Division G.
Russell Cook Of Houlton, recently promoted to inspector, has
been transferred to Lincoln, where
he replaces Thomas.
Assigned to Division E with his
headquarters at Weld was Inspector Vernon L. Moulton. Moulton,
formerly a district warden at Weld,
was on temporary assignment in
Division A following his promotion
to inspector.
Promoted to inspector and transferred from Whiting to Division
A was Warden Clyde B. Noyes,
He replaces Charles B. Lombard.
who has been assigned to work
with the Fish and Game Dept.
planning unit.
Also promoted to inspector was
Donis R. Wheaton of West Minot.
Wheaton will live in the Calais
area and will replace Gene E.
Mallory of Machias as inspector
of Division D.
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Fish and wildlife restoration
funds come from federal excise
taxes paid by sportsmen when they
purchase hunting and fishing equipment.
States are reimbursed as much
as 75 per cent of the cost of projects approved by the Bureau of
Sport Fisheries and Wildlife. The
distribution formula takes into account the area of a state and its
number of paid hunting and fishing
license holders.
It should be recognized that
hunters and fishermen, through
payment of excise taxes on their
equipment and by the purchase of
licenses, are responsible for the
great majority of all fish and wildlife conservation programs. Everyone who enjoys the out-of-doors
benefits from these programs regardless of whether he hunts or
fishes-vand foots the bill.

ATTENTION SNOWMOBILERS
A Snowmobile Congress
is
scheduled for Sept. 11 at the University of Maine in Orono and will
cover a variety of subjects including land use, regulations and registration, trails, etc.
Registration for the meeting will
be limited.
For information on
registradon and fees, write to Box
14, E. Winthrop, Me.
04330.

1969 DEER SEASONS

NEW BEAR LAWS

Several bear hunting laws go into
effect on October 1, 1969, as a result of action by the 104th Maine
Legislature.
After that date, there will be
a bag limit of one bear per hunter
per calendar year as well as mandatory registration of all bears at
game registration stations. It will
also become illegal to shoot, trap,
take, kill, or have in possession
a cub bear less than one year old.
Hunters who have killed one or
more bears prior to October 1 will
be allowed to kill one more during the remainder of this calendar year.
All bears taken after October
1 must be taken to bear registration stations where they will be
tagged in much the same manner
as deer. Registration stations will
be the same as those which now
tag deer.

1969 LICENSE FEES
Resident
Hunting (under 16)..........
$ 1.00
Hunting (16 and older).....
4.00
Combination hunting and fishing............................
7.25
Fishing . .. .. . .. .. .. .. .. . .. .. .. ..
4. 00
Archery .. . .. .. .. .. .. .. .. ......
5.25
Fishing" 3-day .. .. .. .. .. .. .. .
5 .00
*(Exchangeable for season) .25
Nonresident
Big Game (necessary for deer
and bear) .. .. .. .. .. .. .. .. .. . $33 .25
Small game .. .. .. .. .. .. .. .. .. .
17 .25
Small game, junior
(under 15) .. .. .. .. .. .. .. .. ..
10.25
Archery .. .. .. .. .. .. .. .. .. .. .. .
15.25
Fishing: season .. .. .. .. . .. ..
11.00
Fishing: 3-day .. .. . .. . .. ....
5.00
Fishing:
7-day .. .. .. .. . .. . ..
6.00
Fishing* 15-day .. .. .. . .. .. .
7. 75
*(Exchangeable for season) 3. 25
For other fees, please write to
the Department

ALFRED
JACKSON
RETIRES

Hatcheryman Alfred F. Jackson
of Gray has retired after 30 years
of state service.
Jackson, a native of Solon, held
several positions including game
warden before joining the Hatchery
Division in 1953.
He is married to the former
Phyllis Greenlaw, also of Solon,
and they have nine children.
NEW FILM
The Maine Fish and Game Dept.
has a new film titled ''Whitetailed Deer'' which should be of
interest
to sportsmen's clubs,
schools, and other organizations.
The 40-minute, full color film,
produced by a private foundation,
covers various aspects of deer
management.
Groups interested in viewing this
16 millimeter film should book it
well in advance of the anticipated
program date, as the demand for
it is expected to be quite high.
A service charge of one dollar,
to cover handling and mailing costs,
must accompany film requests.
Address requests to: Film Librarian, Maine Fish and Game
Dept., State Office Bldg., Augusta,
Maine 04330.
DID YOU KNOW?
Hunters spend more than $24
million in Maine each year in pursuit of their sport.
Fishermen
spend about $20 million.
Maine Fish and Game occasionally
prints letters of general interest.
All letters must be signed, though
the name will be withheld on request. We are always happy to get
your comments.

Maine's deer hunting zones and
seasons will be the same this
year as they have been for the
past two years.
The state is again divided into
northern and southern zones, with
the Canadian Pacific Railway separating the two.
The archery season up north
will be October 1-14.
In the
southern zone, archers will have
the whole month of October.
The firearms season in the northern zone is Oct. 15 to Nov. 29,
and southern zone hunters have
from Nov. 1 to Nov. 29.
The fluorescent orange clothing
test will be repeated in the area
south of Route 2 and west of the
Kennebec River.
Some item of
outer
clothing
of fluorescent
orange, visible from all sides, must
be worn in this area by hunters
during the deer season.
The first two years of the fluorescent orange test saw a 50 per
cent reduction in visibility-connected accidents in the test area.
A bill which would have extended the mandatory wearing of
fluorescent orange statewide was
defeated by the Legislature.

KENNEBEC RIVER REPORT
Anyone interested in the Kennebec River will find good reading
in "Fish Management in the Kennebec River," a booklet now available from the Fish and Game
Department.
The new 68 - page publication
summarizes the findings of the
Fishery Division's biological survey of the Kennebec and its major
tribuseries.
Discussed are management recommendations for the
river system and the major problems relating to the management
of its fisheries.
Enclose 30 cents for each copy
requested.
Address requests to
the Information and Education
Div., State Office Bldg., Augusta,
Maine 04330.
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LLOYD
CLARK
RETIRES

Thirty-three years of service to
the State of Maine were terminated upon the recent retirement
of Warden Supervisor Lloyd H.
Clark of Milltown.
Clark became a district warden
in 1936 and was first assigned to
the Blue Hill area. After one year,
he was promoted to supervisor and
assigned to his birthplace, Milltown, where he has remained ever
since.
He attended the first warden
school when formal warden training was initiated in 1936, and is the
last of the original school's graduates to retire.
Clark is married to the former
Sara Jean Moffitt of St. Stephen,
New Brunswick. They have five
children.
The former supervisor has no
formal plans for retired life, but
he hopes he will find more time
in the fall for bird hunting and in
the winter for his favorite sport,
bobcat hunting.
NEW WARDENS
Several new game wardens have
been appointed and assigned as
follows:
John M. Caron, an Old Town
native, is now the district warden
in the St. Pamphile district in
northwestern Maine. Caron earned
a B. S. degree in biology from the
University of Maine in 1969 and
was employed one summer by the
Atlantic Salmon Commission. He
is married to the former Barbara
E. Winslow of Old Town.
Bruce A. Farrar has been assigned to the Pembroke district.
He is a native of Dover-Foxcroft,
a graduate of Foxcroft Academy,
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a~d has served two years in the
Army.
Farrar had previous experience as a game warden, having
worked two fall seasons as a temporary warden.
Carroll I. Goodwin, III, of Pittsfield has been assigned to the
Allagash district. Goodwin, who
worked two years as a ranger in
the Allagash Wilderness Waterway, has had one year at the
University of Maine School of
Forestry.
He is married to the
former Carol M. Parkhurst. They
have one daughter.
Everett J. Welch is the new
warden in the 0 quossoc district.
He was born in Lewiston and is
a seven-year Air Force veteran.
Welch is an active pilot and is
presently enrolled in advanced
flight training. He is married to the
former Martha J. Bean of South
Paris.
They have one daughter.
FILMS FOR SPORTSMEN
Clubs interested in films on hunting, shooting, and conservation
may wish to order a free copy
of "Films for Sportsmen'' from
the
National
Shooting
Sports
Foundation, 1075 Post Road, Riverside, Conn. 06878.

SUBSCRIPTION
EXPIRING?
Don't take a chance on missing a
single issue of Maine Fish and
Game - check to see when your
subscription expires.
If you see LAST COPY printed
on your mailing label, the current
subscription has run out.
The last two digits on the top
line of the label code indicate your
last issue-93, for example, stands
for the 3rd (summer) issue of
1969.
A subscription that has
been extended before running out
will have four characters (no
blanks) in the second line of the
coding.

NEW GAME BIOLOGISTS
Two Game Division positions
were filled recently with the hiring
of Gary G. Donovan of Hampden
and Philip A. Bozenhard of Ashland.
Donovan, a native of Saugus,
Massachusetts, is working as an
assistant biologist on the migratory
bird research project, with headquarters in Orono.
He had been
employed by the Game Division for
three summers while a student at
the University of Maine, from
which he graduated in 1968 with
a degree in Wildlife Management.
He is married to the former Dianne Thomas of Dover-Foxcroft.
Bozenhard, a 1969 graduate of
the University of Massachusetts
with a degree in Wildlife Biology,
is working as an assistant regional
game biologist, with headquarters
in Ashland.
He is a native of
Springfield, Massachusetts, and is
married to the former Nancy Jean
Maloy of Petersburg, Virginia.
· TWO RESIGN
Fish and Game Commissioner
Ronald T. Speers recently accepted
the resignations of two Department employees.
Richard B. Anderson of Gorham
left his position as assistant regional fishery biologist in the Sebago
region to become associate director
of the Portland Museum of Natural
History and the Maine Audubon
Society.
He had been with the
Department since 1957.
Wendall L. Tremblay of Chelsea
resigned to become a coastal consultant for the Natural Resources
Council of Maine.
He had been
an informational representative
with the Information and Education
Division for two years.

BUSY?
The Maine Warden Service last
year processed 651 violations of
the boat laws and 207 infractions
of the litter law -- in addition to
enforcing fish and game laws.
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